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ae , Yroblems 


lonsult C lepe... 


Pioneer in barrel finishing 
technique materials, etc. for over 
20 years. 

Our experienced servicemen 
and well equipped tumbling lab- 
oratory are available to you with- 
out cost. 


| — ac) Tey Company. Inc 


538 FOREST ST,.KEARNY,N.J. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1100. 





ARDCO, INC 
$000 West ~3rd Street, Chicago 38, IHlinois 








——— a ge gee 
An alkaline electrolytic process for rapid, 
removal of rust and scale from steel, cast iron and malleable iron. Operates at room 
temperature. No attack on basis metal. Uses Enthone Compound 134. 


A solvent acid 
cleaner for rapid removal of oil, rust and oxide from steel, zinc, aluminum and 
other metals to prepare them for painting or organic finishing. 


A powdered acidic com- 
pound added to water to make pickling solutions for iron and steel. Safer to handle 
than sulphuric acid. Gives controlled acidity to prevent overpickling. 


A dis- 
persing agent added to acid pickles to remove colloidal and siliceous films from 
metals. Also an additive for sulphuric and nitric acid pickles to promote faster 
pickling of stainless steel, aluminum and titanium. 


A surface active material extensively 
used in acid pickles to reduce fuming, to give better wetting and to promote better 
pickling. 


An all-purpose inhibitor for acids 
including sulphuric and hyarochloric acids to stop attack on steel during pickling. 


Write for fully descriptive literature. 


442 ELM STREET 
NEW HAVEN, CONNECTICL 


DISTRIBUTOR STOCK POINTS 
R. O. HULL & COMPANY L. H. BUTCHER COMPANY 
1400 Parsons Court, Rocky River, Ohio 4628 East Olympic Bivd., Los Angeles 2 5, California 
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Out of the 
WN :10) 9-Wee) ais 


eo) 044) ee on LV report to perfect 
your product finish 


You can unveil new ways to cut costs and improve 
your polishing and buffing methods by using the YOU CAN PROFIT FROM THIS FREE BOOKLET! 
¥ 


obligation free tacilities of the Stevens Customer - The Stevens LV* Booklet was compiled from 
: hundreds of Stevens LV* Reports. It de- 
scribes up-to-date, laboratory-proved meth- 
will thoroughly survey your product and prepare a ; ods for polishing and buffing all types of 

-_ \ material and contains many reference tables 
Stevens LV* Report for you. The report will point and other valuable metal finishing in- 


Service Laboratories. Our Technical Research staff 


formation. For your copy, simply send a 

' letter or postcard requesting the Stevens 
positions and equipment to obtain the finish you desire. LV* Report Booklet (No. 51), with your 
name, company and address. 


out the most effective combination of buffs, com- 


Often, the finest of hand-finishing results are obtained 
at greatly reduced cost, on automatic equipment. 
When this is possible, such recommendations will also 
be included in a Stevens LV* Report. 


Call a Stevens Sales Engineer or write Stevens direct to 


f 
arrange a laboratory test of your polishing and 
buffing operation. FREDERIC B. STEVENS, INC., 
Detroit 16, Michigan. 
*Laboratory- Verified ‘ 


BRANCHES: BUFFALO e CLEVELAND e INDIANAPOLIS 


NEW HAVEN © DAYTON YOUR METAL FINISHING SUPERMARKET 


IN CANADA: FREDERIC B. STEVENS OF CANADA, LTD., 
TORONTO e WINDSOR 
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P. Perer Kovatis 


a 
Staff oh f "0 
Vanaging kditor 


} ditor 


Dedicated to the umprovement and dissemination of 


Goptemmber, 1006 Sem cxacrectaimecfanshacher ad an, Vee, Re 


plating and of finishing of metals and of allied arta 


Lee Morrison 


I ditorial Board 
kb. R. Bowerman, A. Brenner, L. Diveley, 
F. Fulforth, W. C. Geissman. D. Gray. 
H. J. MeAleer, R. D. Miller, C. W. Ostran- 
der, H. J. Wiesner, J. B. Winters 





| ‘ontents 


idviser to the Editorial Board 


G. Klinkenstein Some Considerations of Importance in Ball Burnishing 


idvertising Manager Arthur S. Kohler 
Hl. Greorce BURNLEY 


Determination of Free Cyanide and Zine in Zine Cyanide 


Lee F. O'ConNe it, Western Represen- Solutions 


tative (LIL N. LaCienega Blwd., 
Beverly Hills 48, Calif.: 544 Russ 
Blidg.. San Francisco 4, Calif.) 
Production Manager 


ee ee Richard C. Barrett 


R. FL Muraeca 
Nickel Plating from the Sullamate Bath 


An klectrochemical Method for Evaluating Plated Coatings 


“-* W. J. Pierce and W. LL. Pinner 


shows plastic toy trumpets vacuum 


This Month’s Cover . 


metalized with aluminum Photograph ARS RESEARCH REPORG 


through the courtesy of I / Stokes 


Machine Company, Philadelphia Paper Sectioning of Basis Metal Surfaces and blectrodeposits 


Project No. 14 
Peblished by « FF. A. Mohroheim and (A. bk. R. Westman 
‘ the 


Ameri- 
ee ae Gees Wa eds te Seen at the Convention lots 
Philadelphia 41, Pa. Phone: Living- . 
ston 8-7800. Editorial, Advertising and Convention l choes iI Hon 
Executive Offices: American Building, 
145 Broad Street, Newark 2, N. J Additions to Branch Speakers List Lost 
Phone: HU mboldt 22-3100. Subserip- 
tions: Domestic and Canada, 34.00 for 
| vear: 37.00 for 2 years: 506 per copy 


Vonthly beatures 


Foreign, 38.00 per vear S100 per copy 
Copyright, 1954, by the American Advertising Index. 1090 
I lectroplaters Socrety 

PLATING is abstracted regularly in 
Chemical Abstracts. Metals Review, ARS Membership Changes 1086 
Metallurgical Abstracts, Engineering 


ALS Directory Loge 


S News O70 
Index, Technical Data Digest and Bul- \I sien | 


letin Analy tique Article Abstracts 1054 
Statements of fact and of opinion given 
in articles and papers in PLATING 
are those of the contributors. Phe Branch News. 


American hlectroplaters Society as 


Book Review. 1052 


174 
sumes no responsibility for them biditorial. 979 


Articles appearing inthis publication quipment and Supplies —. Load 
may not be reproduc ed im full orin part 

> _ Te ) 
without expressed permission from the Future Meetings. 19e 


Managing Editor Industry News 

Published monthly at 5800 N. Mar 
vine Street, Philadelphia $1, Pa. bon Patent Abstracts 1060 
tered as second class matter Julv 1, 
1946, at the Post Office at Philadelphia, 


Pa.. under Act of August 24, 1916 Trade Literature 997 


Personals gon) 





SEPTEMBER, 1951 


977 





NICKEL PLATING 


... Still and barrel . . . nickel anodes—all commer- 
cial grades and sizes .. . anode bags... single 
nickel salts—nickel chloride . . . nickel carbonate 
... nickel fluoborate . . . boric acid. 


CHROMIUM PLATING 


... pure "Krome Flake” 99.8% CrO3. . . sulphates 
less than .10% .. . lead, tin-lead and antimony- 
lead anodes. 


COPPER PLATING 


. .. copper ball anodes . . . Rochelle Salts . . . so- 
dium and copper cyanides... copper sulfate... 
copper fluoborate. 
a CADMIUM PLATING 
and ... ball and cast cadmium anodes... cadmium 


oxide... sodium cyanide ... cadmium fluoborate. 


CHEMICALS TIN PLATING 


...cast tin anodes...sodium stannate... stannous 
sulfate ... tin fluoborate ... acid tin addition agent. 


You can depend on Harshaw 
products to keep your pro- 
duction moving. For more 


than fifty years we have ZINC PLATING 


concentrated on improving ... ball and cast zinc anodes . . . sodium and zinc 
the quality of the anodes and cyanide... zinc sulfate . . . zinc fluoborate. 
chemicals used by platers. 


LEAD PLATING 


... cast lead anodes... lead fluoborate. 


SILVER PLATING 


... silver cyanide. 


The HARSHAW CHEMICAL Co., Cleveland 6,Ohio 


Chicago 10, Ill. + Cincinnati 13, Ohio + Detroit 28, Mich. + Houston 11, Texas 
Les Angeles 22, Calif. + Philadelphia 48, Pa. + Pittsburgh 22, Po. + New York 17, N.Y 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1103. PLATING 
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The Value of AES to You——Progress 


HE FOUNDING FATHERS of the American Electroplaters’ Society un- 

doubtedly based their start on the pattern of the American Electro- 

chemical Society, born a few years earlier. Electroplating was a 
secret and mysterious collection of special brews and dips, operating pri- 
marily at room temperature without any definite or precise method of 
control and bordering on the ancient art of alchemy. 

Gold, silver, copper, and nickel were the only prime metals being 
plated. along with one alloy of variable color and composition brass. 
Chemical aftertreatments of all kinds were used to bring about a salable 
commercial product. 

These courageous founders wanted to exchange secrets and bring 
about a uniform method of control of plating operations. Success was not 
immediate but rather painfully slow. 

An annual meeting on a national basis, together with a quarterly 
magazine, accelerated progress. which continued slowly but surely through 
the development of zine, cadmium, and finally chromium plating. Chro- 
mium tipped over the apple cart, guided so carefully during the previous 
fifteen years, and showed that existing methods of preparation prior to 
plating required investigation. 

This was the start of free exchange of knowledge between individuals. 
companies, laboratories, and manufacturers concerning their processes and 
what they could do, not only in the plating room but also in the commercial 
market. Developments during the past thirty years bear this out. 

The American Electroplaters’ Society through education, meetings, 
publications, and research has fathered most of these developments and 
coordinated the work of the chemist, research technician, plater, supplier. 
manufacturer, and user through frendly cooperation. 

Your Society, working for you in the plating industry and related 
fields, has helped to make your position better today. ‘The value of ALS 


to vou today is that it will enhance your progress tomorrow. 


Past President, 





How to save money 
by speeding-up your 
electroplating operation 


it POTASSIUM 
\ CYANIDE 


l, your normal plating operation 
includes the dangerous and troubk 
some step of dissolving cyanide gran 
ules for the plating bath, plus the 
time-consuming task of cleaning out 
so-called “empty” drums of poisonous 
cyanide powder dust, this proposition 
is directed to you 

Koppers Potassium Cyanide Solu 


tion (35-40 ) completely eliminates 





the dissolving step in your plating 








procedure. It ts available in 55-gallon 
drums which may be cleaned by a simple water wash. No preparation is necessary. 
Or it can be delivered to you by tank truck, pumped directly from the truck into 
your storage tank, ready to use 

Koppers Potassium Cyanide Solution will save you time and labor costs, in 
addition to minimizing the danger of working with cyanides. Moreover, compared 


to cyanide granules, Koppers Cyanide solution is moderately priced 


Potassium Cyanide is one of the many synthetic chemicals pro- 
duced by Koppers. Others include Resorcinol, Styrene Monomer, 
Polystyrene, Phthalic Anhydride, Divinylbenzene, and Di-tert- 
buty!-para-cresol. 


For further information, write to: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. P-94, Pittsburgh 19, Pennsylvania 


Koppers Chemicals 


SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA 
ATLANTA + CHICAGO - DETROIT - LOS ANGELES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1104 
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Free Course in Electroplating. The 
course of study in electroplating given at 
the Brookiva Evening Technical High 
School, 29 Fort Greene Place, Brooklyn 
N.Y., will begin its fall term on Septem 
ber 15, 1954 

Classroom discussion and laboratory ex 
periments relating to electroplating diy ide 
the time for the course. Classroom: topics 
include simple calculations for tank capaci 
ties, tank formulas, reading of graphs, and 
the meaning of Baume scale measurements 
Po understand the operation of the tank, 
a review of the fundamentals of elementary 
chemistry and series and parallel circuits 
are dis ussed 

Additional topies include brighteners 
pil, wetting agents, buffer agents, pitting 
and deionizing. In the laboratory, indi 
vidual experiments on samples of plating 
solutions are carried out Methods of 
analyses for copper, nickel, chromium, and 
silver baths are performed by the men 
bers of the class Additional laboratory 
work covers Hull Cell studies, pit meter 
operation, anodizing, plating on plastics 
and thickness measurements 

Registration begins September 13, 1951 
Classes meet on Tuesday and Thursday 
from 6:15 pM. to 8:15 pow. plus about 
six Friday evenings for the term Phe 
term begins September 15. 1954, and ends 
January 28,1955. bor further information 
inquire of Louis Serota, Room BWAIT of 


3ELO 





Classified Advertisements 


Only “Help Wanted” and “Situations Wanted 
will be accepted. Rates. $20 per word, minimum 
5.00 AES branch members and members-at 
large, in good standing, are entitled to a total of 
three free advertisements im one year Last day 
for inserting advertisements is the LOth of month 
preceding date of publication When answering 
idvertisements please address as follows Box num 


ber, PLATING, 445 Broad Street, Newark 2, \. J 





METAL CLEANING ENPERI 
for technical field) service work 
Must be graduate chemist with 
metal cleaner formulation and 
field service expenence Willing 
to travel extensively, salary open, 
minimum age 35, mid-west loca- 
tion by established industrial 
chemical manufacturer. Reply to 


P-951-A, PLATING 
145 Broad St.. Newark 2. N\. J 








HELP WANTED 
Metal finishing supervisor expert- 
enced in polishing, buffing, roto 
finishing, burnishing and cadmium 
zine Copper, nickel, chrome 
electroplating. Reply to 
P-951-B, PLATING 
145 Broad St., Newark 2, N. J. 
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LEA GROUP 
serving the Finishing Field 


The Lee Mfg. Co., Waterbury, Conn 
Lea-Michigan, inc., Detroit 
e0-Ronal, inc., Long Isiond City, N.Y 
leo Mfg. Co., of Canada, Toronto 


Plating Polishing Buffing 


Brewing is one of those processes that requires the utmost 
in sanitary protection — hence the stainless steel for this 
starting tank being fabricated by the Nooter Corporation 
of St. Louis for the Anheuser-Busch brewery in Los Angeles, 
the first all stainless steel equipped brewhall in this country. 


Brewers too, insist upon smooth contact surfaces which 
promote maximum efficiency in cleaning and sterilization. 
No rough spots to harbor food bacteria. And the ‘‘spic and 


span’ appearance of smooth gleaming surfaces is of no 
small importance. Hence the polishing! 


In the picture above you see a polisher putting the finish- 
ing surface on the interior of one of a group of six 20 foot 
stainless steel tanks and he's polishing it with one of the 
many grades of Lea Compound. 


The point we want to make is not merely that in the Nooter 
plant they are using Lea Compound for polishing their 


Burring, Buffing and ¢ 
Polishing 

Manufacture 

Specio 

Development of 
Production Methods 
Equipment and 


Compositions 
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stainless steel tanks. It's the technical skill and advisory 
service available at Lea to help any company determine 
the best polishing and finishing method for each item to 
be finished. That comes first. All Lea Compositions are of 
the highest quality but only one composition or series of 
compositions is likely to be best for any given finishing 
step. Lea Technicians will be glad to tell you which method 
and which composition. 


Why not let Lea 
help you with your 
finishing prob- 
lem? Write in de- 
tail as to your re- 





TI GY eee le Re 
POLISHING WHEEL CEMENT 


matching the high quality of other 
Lea Products, is now obtainable 
through 


LEA MFG. CO. OF MICHIGAN 


14066 Stansbury Ave., 
Detroit 27, Michigan 


quirements and, if 
possible, send 
samples of the 
work to be fin- 
ished. 











’ f } 


tHe LEA maNuracturRiNG co. 
16 CHERRY AVE., WATERBURY 20, CONN. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A 1105 
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Formax Appoints Weaver Engineer- 
ing as Southwest Distributor. Kdward 
W. MeAlees bormax 
Mfg. Corporation, Detroit manufacturer 


vice president of 


of buffing wheels and buffing compounds, 
announced the appointment of Weaver 
Engineering and Supply Co., Ine., Grand 
Prairie, Texas, as their distributor \ 
complete factory stock of Formax buffing 
compounds and Zippo buffing wheels will 
be warehoused at this location. The presi 
dent of Weaver Engineering and Supply 
Company, James Ek. Weaver, has a well 
rounded background of experience in the 
metal finishing field Weaver has been 
associated with National Cash Hegister 
Company in their plating laboratory and 
served a8 assistant superintendent of the 


Metal Division, Hickok Manufacturing 
Company, Kochester, N.Y 


Acid for De-Scaling 
and Rust Removal 
---Of Course! 

BUT MAKE IT A 


Use a material that: 


® Stays inert until dissolved in 
water. 

@ Attacks only scale and rust. 

® Does not “over-pickle.” 

@ Is safe in handling and in 
storage. 

@ Does a sure, dependable 
pickling job. 

¢ Can be used hot or cold, in 
tumbling barrels, as well as 
in tanks. 


Improved Facilities at Roto-Finish 
Co. for Chip and Compound Manu- 
facturing. ‘To expedite deliveries and 
improve manufacturing 
Roto-Finish Company announces a new 
The new building is 40 
by 80 feet and will be devoted entirely 


plant addition. 


to new machinery and equipment for 
manufacturing grinding chips and com 
pound. These new manufacturing facili 
ties will improve both the quality of the 
products and the facilities for handling 
orders, thus permitting added expediency 
in deliveries. The new addition will be 
devoted entirely to machinery and manu- 
facturing equipment and is not intended 
as a storage building or warehouse. Thus 
it is expected that the increased production 
facilities will permit greater flexibility in 
the handling and delivering of orders 
For further information, please write to 
The Roto-Finish Company, 3700 Milham 


Road, Kelamazoo, Michigan. 


Before Pickling 


After Pickling with 
Magnus D-Scale-RS 


USE MAGNUS D-SCALE-RS 


Write for Bulletin 36 for the whole story 
on fumeless high-speed de-scaling 
and de-rusting. 


MAGNUS CHEMICAL CO., INC. 


2S 
maGnus 


41 South Ave., Garwood, N. J. 
in Canada: Magnus Chemicals, Lid., Montreal 
Service Representatives in Principal Cities 
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Sustaining Memberships 


Four more organizations have 
joined the AES Research Sustain- 
ing Membership program rhe 
new members are: 


Folding Carrier Corp., 1104 
W. Main St., Oklahoma 
City, Okla. (1 nasgnd) 

Ontario Steel Products Co., 
Ltd., Chatham, Ont., Can- 
ada (Ww ; Ont.) 











General Electric Opens New Re- 


gional Service. A new combined manu- 
facturing and selling operation to give 
more direct service to customers in the 
Midwest has been established at Mulwau- 
kee, Wis., by the Industry Control De 
partment of the General Electric Company. 
» The operation is expected to speed ship 
ments of both standard and specialized 
control by gearing production more closely 
to the needs of the region 

Company spokesmen say the operation 
also will provide job-shop service on 
special machine-tool controls and other 
types when needed on a rush basis 

L.. J. Geiger, of Schenectady, N. Y., has 
been appointed manager of Milwaukee 
Sales, and W. B. Lynn, also of Schenec 
tady, has been named manager of Engi 


neering and Manufacturing 


Plastic Protective Coatings for Large 
Metal Structures. Now large machin- 
ery, metal structures and industrial equip- 
ment can have the same corrosion-stop- 
which, for 


ping and other benefits by 


several years, “plastisol’” coatings and 
linings have slashed physical depreciation 
and maintenance costs of small units 
Development of necessary techniques and 
building of greatly expanded facilities by 
a pioneer and leader in the field of plasti- 
sol coatings has made this possible. 
Plastisols are “solutions” 
chloride (PVC), 
plastic. Developed during World War II, 


the broad scope of their practical uses is 


of polyvinyl 


a most versatile modern 


just becoming evident, with new and im- 
proved applications constantly appearing. 

The developer of services for coating 
extra large pieces with plastisols is the 
Arbonite Corp., 900 N. Main St., Doyles- 
town, Pa. 


Adolph Plating, Inc., Acquires Ad- 
Robert L. 
Giesel, president, Adolph Plating, Inc., 


vance Tinning Company. 


Chicago, has announced the acquisition 
of the assets of Advance Tinning Com- 
pany. The firm will continue its hot-dip 
tinning operations under Giesel’s manage- 
ment without change of personnel or facil- 
ities. Carl F. Hansen, formerly president 
of Advance Tinning, will continue to be 
associated with the company as technical 
consultant. 
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WHY pay storage 


and freight on water? 


a versatile dry 
chromate powder 
for better finishes 
on cadmium and zinc 


Here's a single, dry chromate powder than can do 
a better job on a variety of finishes . . . because it is shipped 
dry — ready for you to add the water and acid. There’s no 
need to pay deposits on carboys or expensive freight on 
water, and there’s no need to order a different formula for 
every job. 


Proseal #9 is simple and economical to use—ounces of 
acid and chromate powder are sufficient to make gallons of really 
protective solution. The bright orange powder can be safely 
stored, and used as needed, to produce a highly corrosion 

resistant film for the following finishes: 


* Bright or Bronze and for zinc Die Cast Bronze 
* Bright, Dark or Light Gold 
* a passivating treatment 


All of PROMAT chromates, in dry or liquid form, meet govern- 
ment specifications as to color brilliance and durability . . . But better 
yet — PROMAT service assures you that they meet your specifications 
to the letter! Take advantage of PROMAT know-how. Write for 
details, see how a proven product, sensibly 
specified, and tested on your product can 
help cut costs and give you a better finish! 


DIVISION POOR & COMPANY 
851 S. Market St., Waukegan, III. 
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Criesel is viee-chairman of the Chicago 
hlectro-Platers 


that eroUp s 


Institute, and chairman of 
Industrial Kelations Com 
mittes Hansen is a former chairman of 
the lustitute and is currently » member of 
its board of directors, and is secretary 
treasurer of the National Federation of 


Metal Finisher 


Alert 
Distributorship by 
Ine. Recently 
distributor for 
Detroit 


Supply Co. Western 
Wagner Brothers 
West 


brothers, tne 


(riven 


appointed 
Wagner 


manulacturers 


of electroplating 
equipment and supplies, is Alert Supply 
Anwel a, ( alil 


vice-president 


( Creipeanny Lam 
J I) Pebben 


Porcot het Jiu 


W mytwet 


Alert Supply will also represent Wagner 
Brothers in Northern California, Washing 
ton, and Oregon from their distribution 
Seattle, and 


outlets inp San) branciseso 


Metallized 
When you think of 
production of toys, you may 
eke al levy 


aduut te 


Ideal Toys Vacuum 
Round the Clock. 
Volume 
think «of 


rulestly 


Corporation whe 


Amencan toy manufacturer at least in 
their chosen fields 

And when Ideal Toy thinks of volume 
production 


these days, they are very 


likely to think of their new Stokes 72-inch 


vacuum metalizer, recently installed at 
the Hollis 
graph is reproduced on this page and on 


new production unit is operating regularly 


Lang Island, factory (photo- 


the front cover of this issue 


around the clock, seven days a week, turn- 
ing out load after load of shiny metal 
coated plastic base tovs, 1200 every hour 
Production ranges 


tanks, half-tracks 


toy soldiers and sailors to man them, to 


from  scale-model 


submarines, and the 


junior-size tea sets and silverware, toy 
trumpets and saxophones All of these 
are injection-molded of polystyrene and 
then vacuum metalized 

Phe bright metal coating deposited un 
der vacuum in the metalizer is opaque 
and thus permits these products to be 
made of scrap plastic from other molding 
operations This serap is reground and 
reused without regard for color in the toys 
that are metalized, and thus material cost 
is markedly low 

The plastic toys are wheeled into the 
metalizing department in large bins, just 
as they come from the injection-molding 
equipment. The first step is to clean them 


of any residual mold lubricant. Next they 


are placed in the jigs which will carry 
them through all the subsequent finishing 
operations Then the toys are given a 
coat of a synthetic lacquer that produces 
a smooth surface to receive the metal de- 
posit and also provides a hard, imperme 
able layer over the plastic base material 
that prevents out-gassing of solvents or 
plasticizers during the vacuum metalizing 
operation 

The toys, still in their jigs, are then 
transferred into the circular rack that will 
carry diameter 


them into the 72-inch 


vacuum chamber. The tungsten filaments 


in the center of this rack are given a fresh 





accept imitations W 


YOED 


hen the original costs no more!” 


SISAL BUFFS! 


It took specialized ‘‘know-how”’ to conceive and cre- 
ate the first patented Bias Sisal Buff! And that same 
knowledge has been steadily enlarged and improved 
by the ablest, most experienced staff in the business 
—concentrating on this type of buff. Today, our 
modern, efficient plant proudly produces buffs that 
meet the most exacting requirements of the metal 
finishing industry. Always insist on original quality. 
Specify JOE-D— America’s finest Bias Sisal Buffs. 


Holders of the original 2atent on Bios Sisal Buffs— 
U.S. Pat. No. 2642706 


The JOE-D line covers a complete selection of 
Bias, Bias Spoke (Finger), and Conventional 
Bufls—as well as quality Polishing Wheels. 


ATTENTION: JOBBERS! Some choice territories still 
available, WRITE TODAY! 


ye 


the JOE-D Buff Company 


SANDWICH, 


ILLINOIS @ TELEPHONE 2171 
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World's Finest Anode for Chromium Piating 


TRAMER 
“COPPER CORE” Chromium Anode 


“Copper Core’’ is chemically bonded homogeneously 
to the lead for its entire length. The entire hook is 
lead covered for additional protection. 


@ This Anode will conduct 250 amperes 
based on copper area alone. 


Natural flow of current makes entire surface self- 
cleaning, insuring complete saturation, instant distribu- 
tion of current, and unusual throwing power. Greatly 
reduces plating time for a given thickness of deposit. 


© ‘‘Copper Core”’ distributes current 
equally throughout the entire length 
of anode. 


The anode is insulated above and below the solution 
level—which prevents flow of heavy surface currents 
and burning off at solution line. Conductivity is uni- 
form at all solution levels, regulated only by the 
cathode depth. 


© ‘Copper Core’’ and point current 
construction, aids in immediate coverage. 


A one-piece copper hook maintains perfect contact 
—no heating at point of contact, no current failures 
to solution. ‘Copper Core’’ Anodes do not warp 
out of shape. 


7. GILBERT TRAMER c. 


POLISHING © PLATING and CHEMICAL © EQUIPMENT 
1217 MAIN AVE. CLEVELAND 13, OHIO PRospect 1-2751 


Selected territories available for qualified distributors 
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charge of the small coils of aluminum wire 
that supply the metal to be deposited on 
the toys. The fully loaded rack is then 
rolled into the chamber, the door is closed, 
and the metalizing operation begins 

A battery of vacuum pumps rapidly 
evacuate the chamber to a pressure of 
I 


about micron, the pressure at which 


vacur” metalizing is most successful 
Pump.ag down to this pressure is auto 
matically controlled from pushbuttons on 
the control panel of the metalizer and 
tukes from 12 to 15 minutes 

Current in the filaments is gradually 
raised during the pump-down period, 
melting the aluminum wire and spreading 
it out over the filaments as a thin coating 
of molten metal 


When the proper low 


pressure has been reached, the current is 
raised rapidly to heat the molten alumi- 
num to the temperature of vaporization, 
whereupon the metal takes flight in molec- 
ular form and travels outward from the 
filaments so that it thoroughly coats every 
portion of the surface of the toys within 
the chamber 

This metal coating deposited on the 
plastic toys is silvery in color, bright and 
shiny. It requires no further bufling or 
polishing to give the desirable real-metal 
effect 

Immediately after the filaments have 
been flashed, the vacuum in the chamber 
The rine k 


is rolled out, the jigs of finished toys are 


is broken and the door is opened 


unloaded, and a fresh load of uncoated 
toys is rolled back into the chamber for 
the next evele Potal time for each cycle 


regularly runs about 15 minutes 


| 
Here’s how to cut your losses 
get better finished plated work — save time and labor 





More and more platers testify to the remarkable 
savings in operating time and labor that the 


Sealed-Dis« 
minded platers get better finished plated work 
and have found that their solutions last longer 
“Sealed-Dise” 
room requirements, are smaller, more compact 


The ‘Sealed. Dine Filter will 
remove all dirt, dust, and 
sludge from your plating solu 
tions, You ll no longer worry 
shout pitting, spotting, poor 
whesion, formation of nodules 


Filter gives them Dhese cost 


Filters, designed to meet plating 


ote and portable, than ordinary conventional filters. 


Regardless of the size or type of your installation, 
there’s a “Sealed-Dise” Filter to “fit your job.” 
You can depend on a “Sealed-Dise” Filter for 
positive, trouble-free performance that’s proof 
against even the invisible impurities that cause 


nodules 


and = porousness, — against losses 
caused by rejects and rewor 


ing. Write for com- 


plete details or contact your regular plating 


supplier. 


LSOP 


ENGINEERING 


909 FINE STREET 7 





CORPORATION 


MILLDALE, CONNECTICUT 








Other Alsop Plating Room 
Equipment 


We manufacture a full line of Mixers 
and Agitators covering «a complete 
range of sizes, for mixing, blending 
and dissolving. Stainless Steel Mixing 
Tanks are also available in a wide range 
of capacities For full details and 
illustrations write for your free catalog 
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Pennsalt Chemicals Establishes Ca- 
nadian Division. Albert H. Clem, Pres- 
ident of the Chemical Specialties Division 
of the Pennsylvania Salt Manufacturing 
Company, Philadelphia, has announced 
the establishment of Pennsalt Chemicals 
of Canada. 

Under an agreement with Canadian 
Industries, Ltd., who for the past 15 years 
have handled Pennsalt metal cleaners 
sales in Canada, this new component will 
serve its growing Canadian markets 
through new sales office and warehouse 
facilities in Hamilton, Ontario. 


William B 


CIL and well known in Canadian metal 


Billingsley, formerly of 
finishing circles, has been named manager 
of the new division. 


Austin F. 
Austin F. Fletcher, Inec., has been formed 
in Binghamton, N.Y 


equipment, and metal finishing processes 


Fletcher, Inec., Formed. 
to sell chemicals, 


to the metal finishing industry of upper 
New York State and northeastern Penn 
sylvania 

This corporation was organized by 
Austin F 
service engineer for Enthone, Inc., New 
He be 


comes president and general manager of 


Fletcher, formerly sales and 


Haven, Conn., in this same area 
the corporation, which also includes War 
ren Fletcher as \ice-president 

Plans call for handling a complete line 
of products, processes, equipment, and 
basic chemicals for the metal finishing in- 
Most of the items will be stocked 


in Binghamton and Enthonies service on 


dustry 


Enthone products will be continued as in 
the past by Mr. Fletcher and his assistants 
supplemented where necessary by Enthone 
chemists and engineers 

Geigy Announces Retirement of 
Mark Weisberg. Geigy Chemical Cor- 
poration announced the retirement of 
Mark Weisberg, formerly in charge of its 
Division in 
Weisberg founded Alrose 


After its acquisition by Geigy 


Alrose Chemical Company 
Cranston, KR. 1 
in 1935 
in 1949 he continued as its president until 
it became a division of Geigy on March 
30 of this year 

Alrose products are sold by Geigy In- 
dustrial Chemicals, a newly formed divi- 
sion of Geigy Chemical Corporation, with 
headquarters in New York, 


Germany to Share Latest Clad- 
Metals Developments with Knapp 
Mills of New York. After a year of 
intensive technical investigation, Aug. 
Schnackhenberg and Company, Germany's 
leading producer of lead chemical equip- 
ment, and Knapp Mills, Inc., of New 
York, world’s largest producer of Ferrolum 
lead-clad steel and Cupralum lead-clad 
copper, concluded in August an 18-year 
license agreement whereby the German 
firm employs Knapps’s patented processes 
and know-how for the production of lead- 


clad metals in Germany. 
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Wayne _/ Brothers’ laboratory, in 


close cooperation with the research 
staff of a leading Mid-Western 
university, has now developed a vastly 
superior BRIGHT NICKEL PROCESS 
unsurpassed for trouble-free operating 


characteristics and luster of finish 


TPS NEW! 


Wagner Brothers’ NEW WABRITE Bright Nickel 
Process now offers you exceptional EASE OF 
CONTROL in plating to reduce rejects and mainte- 
nance costs, increase production. HIGH TOLER- 
ANCE for IMPURITIES permits sparkling finishes 
even with a high degree of solution contamination. 
CONVERSION of present baths to WABRITE is 
easily done—and without loss of nickel bath or 
original primary brightener. PITTING is EFFEC- 
TIVELY CONTROLLED by lowered surface tension 
of the solution. UNIFORM PLATE DEPOSITION into 
recesses is easily accomplished due to the 
EXCELLENT THROWING POWER (up to 100 
amps/sq. ft.). LEVELING and HIDING char- 
acteristics of WABRITE are unmatched 


Additives need only infrequent replenishment, are 
extremely stable. Active WABRITE nickel provides 


a surface ideal for subsequent chrome plating 


Wagner Brothers’ laboratory facilities are avail- 
able for periodic soiution checks to maintain your 


nickel bath at highest efficiency 


Let us demonstrate the obvious superiority of the 
Wagner Brothers NEW WABRITE Bright Nickel 


Process. Mail coupon for additional information. 


Represented Coast-to-Coast 


SEPTEMBER. 1951 


GREATER LEVELING POWER 
FASTER PLATING 
BRIGHTER FINISH 

SUPERIOR DUCTILITY 
HIGH TOLERANCE FOR IMPURITIES 
LITTLE SOLUTION MAINTENANCE 
EXCELLENT CONTROL 


UNIFORM DEPOSITS 


WAGNER BROTHERS, INC. 
425 MIDLAND AVE. 
DETROIT 3, MICHIGAN 


Please send more information describing Wagner Brothers 


Wabrite Bright Nickel Process. 


NAME 
COMPANY 
STREET 


ZONE STATE__ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1111. 





you can get this 
brilliant finish 
directly on 

zinc die castings! 


No electroplating --no 
mechanical finishing! 





PART AS CAST 


NEW 
Giri (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 





TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zine die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis, No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under “Plating Supplies" in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


,.¥ 14) Riscarcn Prooucrs 


wate 


4 ‘4 | MONUMENT STREET «© BAL TiM ones Mm 
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Industry News 





Lead-clad steel and lead-clad copper 
have been steadily supplanting other cor 
rosion resistant materials in the chemical 
and nuclear industry, thus resulting in the 
need for new mechanical processes to 
supply the continually increasing tonnages 
of lead-clad metals, according to the Get 
man licensee, whose plant is located in 
Wuppertal in the heart of the Rule 

Included in the contract are four com 
mercial processes not previously disclosed 
one of which according to Alfred PL Knapp 
president of Knapp Mills, Ine., may also 
be significant in the production of lead 
pipe and other forms of lead previously ex 
traded under thousand-ton pressures. An 
other basic process included in the agree 
ment with the German firm is an auto 
matic lead-cladding machine, originally 
invented by the American Viscose Corpo 
ration and now being commercially devel 
oped by Knapp Mills 

In commenting on the Hniportance of 
West Germany's industry to the fre 
world, Knapp pointed to the growing evi 
dence that lead-clad metals are steadily 
assuming a key place not only in the pro 
duction, distribution, and employment of 
severely corrosive acids and chemicals but 
as the best means to prevent the ese ape ol 
dangerous radioactivity. Hence. it is es 
sential that German industry possess the 
latest and most advanced processes and 


hnow-how related to lead 


American Nickeloid Announces Staff 
Changes. With the closing of its Detroit 
office, the American Nickeloid Company, 
Peru, Hingis, announced that the Michi 
gan and Northern Ohio territory, formerly 
serviced by Mare F. Hermann out of De 
troit, will be serviced by Carl Do Lenz 
from the firm's Chicago office. Hermann 
is now in charge of the company’s newly 
opened Philadelphia sales office. In addi 
tion to this new territory, Lenz also sery 
ices Indiana and some of the Chicago 
territory 

Back from a tour of duty with the Army, 
G. BR. Storkman, who previously worked 
out of the Peru, Ulinois, office, has been 
added to the company’s sales staff in New 


York 


Wiretex Appoints New Representa- 
tives. Wiretex Manufacturing Company, 
10 Mason Street, Fairfield, Conn., manu 
facturers of wire-mesh baskets, retorts 
muftiles, grids, screens, and racks for 
quench ing, carburizing, salt baths, and dry 
heat applications has appointed Troutman 
Associates, Box 613, Louisville, Ky... as 
their sales representative to cover Indiana 
Kentucky, Tennessee, Southwestern Ohio 
and certain counties in Ulinois 

Also appointed is the H.W. Paret Com 
pany for the territory of Western Pennsy! 
vania and Eastern Ohio Their main 
office is in Sewickley, Pa., with a post 
office address of Box 16 
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NEW DEVELOPMENTS 
in metal finishing 


e Increase efficiency e Improve quality 


Apply them to your department 


CHECK this list of new Pennsalt products that are now saving time and money in metal 
- finishing departments from coast to coast. They are typical of the many different 
metal finishing products developed by Pennsalt research and thoroughly plant- 

tested before they are put on the market. 





DOUBLE-BATH SOAK CLEANERS 


Pennsalt Cleaners 45 and 39 remove tough, impacted, drawing compound soils, 
prior to porcelain enameling. 








HIGH-TEMPERATURE EMULSION CLEANER 
With high flash point and low vapor pressure Pennsalt EC-54* allows greater 
cleaning efficiency through all temperatures up to 212°F. 








ELECTROLYTIC CLEANER 


K-&* cleans and prepares metals prior to electro-plating. Excellent smut removal 
properties. 








ALUMINUM “PACKAGE” 
Pennsalt offers you a complete group of products for cleaning, etching, deoxi- 
dizing and desmutting of aluminum prior to anodizing or final finishing. 








SUPERIOR PAINT BOND WITH HIGH CORROSION RESISTANCE 

Pennsalt Fosbond,, Process anchors a phosphate coating on steel or zinc as a 
base for paint or other finishes. Fosbond Process includes Actidip,, the amazing 
activator which reduces solution consumption up to 40%. 











For complete information on the products that fit your particular needs, fill in 
the coupon below and mail it today. 


*EC-54 and K-8 are Pennsalt Trademarks 
Se a A SS ES A ED EM NEST | REM 
Metal Processing Dept. “T 
PENNSYLVANIA SALT MANUFACTURING CO. 


Pen nsa It EAST: 844 Widener Bldg., Philadelphia 7, Pa. 


| WEST: Woolsey Bidg., 2168 Shattuck Ave., Berkeley 4, Calif. 


2 
Chemicals Yes! | would like tec’:nical bulletins on the Pennsalt products for metal 
cleaning checked below. 


} Yes! | would tike a Pennsait Service Man to call and discuss the appli- 


cation of these products in our metal finishing department. | 


45 and 39 Double Bath Soak Cleaners K-8 Electrolytic Cleaner 


PENNSYLVANIA SALT | EC-54 High-Temperature Emulsion errant a al 


Cleaner Fosbond Process 


MANUFACTURING COMPANY | Name 


Position 


East: 811 Widener Bidg., Philadelphia 7, Pa. Company 
| Address = 
Berkeley 4, Calif. L City Zone State 
— a ee es ee a oe - 
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West: Woolsey Bidg., 2168 Shattuck Ave. 





to be sure — 
see Mutual 


“ 
and when you see the Mutual label on your 
Chromic Acid drums you can be sure of the highest 
purity obtainable on every shipment. Yes, you 


can be sure, if it's 


Leh aer-] Me Olalaelasl liom Velle 


“ 


AO a Tololitiss Mme -jlelslarliit- he) 
: Potassium Bichromate 


p SINCE | | 1845 § 
ation Wilual Chromium Chemicals 
MUTUAL CHEMICAL COMPANY OF AMERICA 
99 PARK AVENUE * NEW YORK 16, N. Y. 


5 | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1114 


STAINLESS 
FITTINGS STEEL TANKS 


— 
Glas is a 
growing list of satisfied custom 


Oe a a a 


a a al 
from FILPACO for over 20 years 
el 


Carbon Filters @ Special Tonks for 


Filter presses storage & mixing 


Conveyors 
FILTER 1 Portable Agitators Filter Paper 
PRESSES ie Filter Cloth 


Kettles 


Vocuum Filters Lined Tanks 


Stainless steel! tanks 


Nn re Pe Asbestos Pods 


smol!llwore 





DISC FILTER 
FILTERS MEDIA 


hPag 
FILPACO INDUSTRIES SVU» 


¢ 


THE FILTER PAPER COMPANY (@iig® 
U.S.A *e os 


2439 S. MICHIGAN AVENUE CHICAGO 16, ILL. awe 
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Personals 





Carl C. Clabaugh of the metal cleaner 
department of Cowles Chemical Company, 
Cleveland, has been promoted to the newly 
created position of sales manager of that 
department, Earl F. Clark, manager of 
the department, announced recently 


iz 


Clabaugh 


Clabaugh, who has been associated with 
Cowles for two years, has been assistant 
manager of the metal cleaner department 
for the past year. The newly designated 
position will give him ful! authority, in 
the field, to make decisions dealing with 
metal cleaner department personnel and 
policies, Clark stated 

After attending Michigan State College, 
Clabaugh served as a chemist for a large 
electrical products company and was a 
technical sales representative for a chem 
ical manufacturer before joining Cowles 


early in 1952 


Burchard M. Day has been appointed to 
the position of advertising manager for 


the Carborundum Co 


Day comes to Carvborundum from the 
McGraw-Hill Publishing Co... New York 
City, where he has served as assistant 
promotion manager for Business Week 
since 1952. He brings to his new position 
a background of valuable training and 
experience gained in independent news 
paper publishing, copy writing, the han 
dling of consumer advertising accounts, 


and sales promotion 


Quentin S. Stump has been appointed 
national sales manager for Lord Chemi- 
cal Corporation, manufacturers of chemi- 
cal compounds, tumbling barrels, and me 

dia for all prec ision barrel finishing, 


York, Pa 
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SelKex 
Bright Gold Process 


has become 


cy NEN “GOLD STANDARD’ 


‘belek a ee 
Its greater auswitg: power gives more probectiaas with 

less gold. 

It gives 40% more resistance to wear and abrasion. 

Directly over steel, it gives six times greater protection 


with %4 the amount of gold, in salt spray tests under 
standard ASTM conditions. 


It is twice as hard as conventional gold plating. 
It does not alter or deform surface contours because of 
smoothness of deposit. 


Sel-Rex Bright Gold solution is easy to maintain, and operates 
at room temperature. No special equipment is required. Hundreds 
of successfully operating installations, both decorative and 


industrial, ave proven the superiority of the new Sel-Rex -Bright 
Gold Process. 


SEL-REX PRECIOUS METALS, INC. 


229 MAIN STREET * BELLEVILLE 9, N. J. 





PRECIOUS METALS SALTS AND SOLUTIONS FOR THE PLATING INDUSTRY 


Personals 





Stump began his sales career in 1937 
as sales manager for a packaged food pro 
In 1948 he left to become presi 
dent of his own company, the Hill Ele 


ducer 


troplating Company, York, in charge of 
management and sales 
Stump joined Lord Chemical in 1952 


“us H stiles engineer 


Frederick S. Foster has been promoted 
to the position of manager, Industrial 
Chemicals Department Apothes aries Hall 
Company 

Foster is a graduete of DePauw Univer 
sity, Creencasth Ind., class of 1932 
Ile re 
ceived a B.A. degree and was elected to 
Phi Beta happa 


graduate work at Colgate University 


where he majored in chemistry 


Hle took one yeur post 


Foster has been associated with Apothe 
caries Hall Company since 1934 He 


: =\|/ 
Be sure of rack protection that oN 


through all cycles 


...use COATING 218X 


rsers of Unichrome Coating 218X know that 
[ in Unichrome Primer 219PX they’re getting 
the outstanding single coat primer developed. It 
not only saves time and work, but also assures 
maximum benefits from the remarkable proper- 


J 


ties of Coating 218X 


Anchored to this primer, Coating 218X takes 
even abuse. It defies all plating and 


hard use 


worked in the company’s analytical and 


research laboratory for seven years. He 


was in charge of allocations and priorities 


for three years. For seven years Foster 


Foster Voyda 
was i the sales department, and from 
1948 to 1951 served in the capacity of sales 
enginees 

Since July, 1951 


sistant to the viee-president 


Foster has been as 





Yar, 


ff” 


\h) Vives 





cleaning cycles without blistering, or lifting at 
contacts. It won't crack, chip or tear. It even resists vapor degreasing cycles. 


Remember, Coating 218X is produced by United Chromium 


. the company 


that has: (1) Developed plating processes; (2) Given service on plating prob- 
lems; (3) Pioneered highly corrosion-resistant plastisol coatings . . . and 
therefore knows what a rack coating needs for maximum plating service. 


y 


COATINGS for METALS 


Products of UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, N.Y . 
Los Angeles 13, Calif - 


Detroit 20, Mich * 
In Canada; United Chromium Limited, Toronto 1, Ont. 


Waterbury 20, Conn © Chicago 4, til. 
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Theodore Z. Voyda, chief chemist of 
Apothecaries Hall Company since 1946, 
has been named technical director effective 


June 2, reporting to the president. Voyda 
is a University of Connecticut graduate 
where he received a B.S. degree in 1939 
and MLS. degree in 1944. 

Voyda has been engaged in metal finish- 
ing activities for the past 14 years and was 
formerly supervisor of electrochemical re- 
search and development at Pratt and 
Whitney Aircraft in east Hartford. He is 
a member of the American Electroplaters’ 
Society, the Electrochet.ical Society, the 
American Chemical Society, and Sigma \i, 


honorary scientific society 


Hugh V. MeGuire will be in charge of 
all sales engineering relating to engineering 
and installation activities for the Hanson- 


Van Winkle-Munning Company 


MeGuire 


MeGuire returns to H-VW-M after a 
year of intensive experience in the metal 
finishing equipment field. Previously he 
was with H-VW-M for 13 years 


a general equipment seles engineer and 


He wis 


specialized in metal finishing plant layout 
His background with H-VW-M also in 
cludes experience in the export field and 
with graphic arts installations 
He is a graduate of Rutgers University 
and has undertaken subsequent studies 
relating to his work in the engineering and 


installation of metal finishing equipment 


M.A. Wegenhart of VMiadira, Ohio. has 
been appointed 4a represt ntative of the 
Chemical Corporation, Springfield, Massa 
chusetts. and will cover the states of Ohio 
Indiana, Michigan, and Kentucky 
Wegenhart will handle sales of Pla-Tank 
brand chemical resistant reinforced plastic 
materials to the electroplating and chem 


ical processing industries in these states 


Vance N. Wilson has been appointed 
manager of the new Pennsylvania Salt 
Manufacturing Company plant at Chicago 
Heights, IL, for whieh ground was broken 
on July 8 Announcement of his appoint 
ment was made this week by Albert HH. 
Clem, president of the Chemical Special 
ties Division, under which the new plant 
Will operate 

Wilson, a native of Fairmont, W. Va 
holds Bachelor of Arts and Master of Busi 
ness Administration degrees from the 


Lnversity of Michigan Ile started his 
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employment with Pennsalt as a student Among the honors he has received in Born in Albany, Indiana, Fash received 
trainee in February, 19t1. Later he be recognition of his work are two awards of a Bachelor of Science degree in chemical 
came supervisor of the company’s tank the AES Gold Medal in 1939 and 1950 enginetring in 1928 from Purdue Univer 
car operations and a supervisor of indus the Founder's Gold Medal in 1949, the sity, a Master of Science degree tm engi 
trial relations. [le was superintendent of AES Silver Medal in 1952, and a cash neering in 1929, and a Doctor of Philos 
the Bryan, Tex., plant from January, 1952 prize in 19488 ophy degree in metallurgical engineering 
to January, 1954 in 1932 from the University of Michigan 
W hile at Mik higan he was employed mm the 
Burton G. Adams has been appointed Department of Engineering Research and 
sales representative in southern California he also held the position of teaching 
for the Chemical Specialties Division of assistant 
the Pennsylvania Salt Manufacturing In July, 1981, Fash joined the research 
Company. laboratory of International Nickel as a 
Adan s will be responsible for the full metallurgist in the precious metals section 
line of Pennsalt cleaning and metal surface and later conducted research on nickel 
preparations, including the Foseoat and alloys, bronzes, cast iron, and steel Be 
Fosbond processes, and will be available tween 1935 and 1950 he held in succession 
for service to metal finishing COT palites the positions of Section Head of the Tron 
throughout the southern California area and Steel Section, the Ferrous Castings 
A native of California, Adams was re Dr. John T. Fash, Metallurgical Su Section, and the Nonferrous Section 
centhy graduated from the University of pervisor and head of the Ferrous Castings Since 1950. Kash has been Metallurgical 
California Section of the [neo laboratory, becane Supervisor and head of the Ferrous Cast 
Assistant Manager ig 


s Section 
Norman B. Pilling, since 1939 Director 

of the Bayonne Research Laboratory of 

the] International Nickel Company, [ne 


has recently assumed new duties as Assist 

ant to the Vice-President and Manager 

al the COPPA ad Development and he . 

search Division in New York r) 


A NANKERVIS 


COMPOUND APPLICATOR 
FOR 10-INCH BARS 


sd Ne) PF ond tb (utometio! 


torn in Waterbury, Connecticut, Pill Buffing |-a-r-g-e parts? Then here's a product to help 
, . you get better results, cut costs as well. 

ing received his Bachelor of Philosophy 
degree from Yale University in 1915 and It's the new Nankervis Automatic Compound Applicator. Called the Model 610, 


- the new opplicator accommodates any cake up to 10 inches wide (2”x10"«24”). 
a Master of Science degree in 1917. From 


1917 to 1924 he was research metallurgist it is automatic in operation and is similar in construction to other models in the 

"600" Series. Air operated, it weighs forty pounds and can be installed on 
for Westinghouse Electric and Manufa all types of buffing machines. All moving parts are bearing mounted to insure 
smooth operation and long life. Protective boots of molded Neoprene seal out 
served as research metallurgist for Inco all dirt, dust, lint and compound from the operating mechanisms. 


turing Company, East) Pittsburgh He 


from 1924 until 1933. when he was ap Nankervis "600" Series Applicators can be operated from any air supply line 


pointed Manager of the favonne Re equipped with a 3-way exhaust valve. This valve can be mechanically, elec- 
RG Sas trically, or manually-operated depending on the buffing operation involved and 
the amount of compound desired. Each time the air valve is operated, the cake 
Dr. W. Andrew Wesley, Assistant holder is thrust forward applying compound to the buff. The cake holder re- 
Director since 1939. succeeded Pilling as tracts, when the valve is released, pulling the compound away from the buff 
head of Inco’s Bevonne Research lahora Each time the cake holder is thrust forward, its relative position is advanced 
to compensate for wearing of the bar. This feed rate is adjustable from .0015” 
tory, with the tithe of Manager uy” ” “ 

o .O1S” per stroke. (No 3-way valve is supplied as the choice of this component 
Wesley became a member of the stall of is dependent on the buffing operation involved.) 
‘ » . 
the research laboratory in 1926 as are Instructions for installing, operating, and maintaining the applicator are included 
search chemust A native of Yonkers with each unit 

Ne “ York hie recenved a“ Se hie low ol 


ETO For Additional Information on This and Other 
Chemistry degree from Cornell University a—— 6S Nankervis Applicators Write for Nankervis Tech- 
— ' nical Bulletin No. 600. 


im 1923, a Master of Science de gree trom 


New York University in 1924, and becanv « 


a Doctor of Philosophy at the same uni 
versity im 1926 A member of several 


os 
technical organizations, he has been pat anker VIS 19255 W. DAVISON AVE. ¢ DETROIT 23, MICHIGAN 


ticularly active in the American Electro ( 


/ 


— 
=. y EQUIPMENT AND SUPPLIES FOR THE METAL-FINISHING INDUSTRY 
, 


platters’ Society, heading the Research 


Committee in 1950-1951 


SEPTEMBER. 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 1118 99% 





Phillip Borell has been appointed repre A native of Pittsfield, Mass.. Nicholson Eastern Tank Maintenance Co. of Phila 
sentative of Allied Research Products was graduated in 1933 from the Wharton delphia, completed an intensive eight-week 
Ine., in the eastern Pennsylvania and School of Finance and Commerce, Univer training course at the company’s New 
adjacent New Jersey area Borell will sity of Pennsylvania, with a B.S. in Keo York headquarters and in the field before 
make his headquarters at Room 1123 NOnICS He joined Henry Disston and taking up his new assignment 
Western Saving Fund Building, Broad Sons, Ine., in December, 1936, as a junior 
and Chestnut Sts., Philadelphia salesman and sales promotion represen 

Dean Ward will continue to handle the tative for both hardware and industrial 
major New Jersey territory products and has been with Disston ever 

J. A. Cairns has moved to the hone since until joining the Stokes organization 
oflice of the corporation to handle specie! During World War Il, Nicholson en 
project sales listed in the LS. Air Force, rising to the 


rank of captain. He is now a major in 
; * ~ . fe 
Nicholson Named Stokes Export the Air Farce Reserve 


Product Manager. Charles V. Nicholson 


hin jomed I J Stokes Machine Co., 
Philade Ipohiias His ¢ sport product manager Wi Beckhardt is the new technical sery % eo. \ 


1 riche A A. Hut wn Stokean vice ice representative in the Norristown, Pa 
or lutchings, . : . ; Beckhardt Spratt 
president in charge of sales, Nicholson area for Oakite Products, Ine., manufac 


will supervise all phases of Stokes export turers of industrial cleaning and metal ; 
Jerome E. Spratt isthe most recent ad 


dition to the Los Angeles staff of Oakite 
For the past fourteen years, Spratt has 


sales activity within the company's present treating materials 


distribution structure Beckhardt, who was formerly with the 


been with the Mission Appliance Corpora- 
tion in Hawthorne, where he was manager 


of the finishing department. A resident of 


KOSMO : }: Downey, he will serve the metal working 
f industries in East Los Angeles, Alhambra, 

ELECTRO-FINISHING Glendale, and South Pasadena. Spratt also 
RESEARCH, INC. recently completed the intensive eight- 


KER-CHRO-MITE week training course 


[Finishing Chemicels 
& Processes 


13 Valley St. * Belleville, N.J. © PLymouth 1-0049 


e 0 “ William J. Fabish has been appointed 


ELECTROPLATING eastern representative of Hammond Ma- 
Engineering . chinery Builders, Inc., Kalamazoo, Mich., 
Service MR f l EC TR¢ P| A TER builders of Duskolectors and grinding, 


facia MR MI TAI l LIRC IST: polishing, bufling, and deburring ma 


chinery. 
MACHINERY & 


SUPPLIES MR. PRODUCTION MANAGER 


an The First of Many Research Products from 


TESTING 


SOLUTIONS Our Laboratory: 
1. KER- rp MITE No. 1 | ind Cadmium, brig! Fabish 


' th metal: 


phert 


2. KER. CHRO-MITE Wo. 1 | 


es brilliant blue-chrom a 
leach, or mirror bright w 


Fabish, who has served the metalwork 
ing industry in the East for the past 12 
years, will represent the company for the 


complete line of machinery. His home 


KER-CHRO-MITE No. 1 f f Zit ne jamiun address is 92 Willow Street, Garden City 
about: New York. 
$0.001-$0 002 sq-ft, for brilliant finish 


$0.0003-$0.0005/sa-ft. for protective finish. Robert A. Stauffer, vice president in 


charge of research of the National Re 

search Corporation, announced that Dr. 

4. KER-CHRO-MITE No. 1 need nardly any f | David I. Sinizer has joined the staff of 

1 results are dtained at n n ture, and su the Metallurgical Research Department 

Sinizer, who will be a project manager 

attended Columbia University, where he 

mee _ - | p A S C f D received his A.B.. BUS... and metallurgical 

)-1V ; a engineering degrees Ile reeeived bis 
MA f Rf | y \A \V -f D A \X/ A y Sc.D. at the Massachusetts Tnstitute 

Pechnology 


now located at Sinizer has gained wide experience in 


13 VALLEY STREET © BELLEVILLE, NEW JERSEY ee eee 


process metallurgy Ile has been asso 








ciated with the Inland Steel Company 
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Battelle Memorial Institute, Bendix Avi years, has been promoted to assistant Robert L. Kaiser has been named mat 
ation Company, International Nickel manager of public relations and adver keting development manager of Magnus 
Company, and the Arthur D. Littl Com tising. He will be located at the company’s Chemical Co., Ine., Garwood, N. J. He 
pany general headquarters in Cleveland will concentrate on sales planning, tram 
A Clevelander, Schulze is a journalism ing. and sales promotion coordination 
J. ©. Miller and G. H. Walgren have graduate of the University of Missouri, Kaiser holds an A.B. degree in eco 
been elected to the board of directors of and at one time was a reporter on the nomics from Dartmouth College, from 
the Hanson-Van Winkle-Munning Co Elyria (O.) Chronicle-Telegram. An ac which he graduated Phi Beta Whappa and 
Matawan, N. J tive member of the Public Relations Soci second in his class. Prior to five years as a 
ety of America, Sigma Delta Chi, and the Field Artillery officer in World War TL he 
International Council of Industrial Edi was with N. W. Ayer & Son, advertising 
tors, he also has contributed articles to agency. 
many national industrial magazines during Since 19146, Kaiser has managed the 
the past 10 years Dif Corporation, manufacturer of con 
Schulze’s experience in industrial pub sumer cleaning specialty products and 
licity, advertising, and sales promotion, closely affiliated with Magnus. He is now 
dating back to 1936, includes six years executive Vice-president and general man 
prior to World War IL in the advertising ager of the Dif Corporation and the Larkin 
field. Following two and one-half years’ Soap Co., wholly owned subsidiary of 
military service with the U.S. Army Magnus. kaiser will continue in’ these 
Quartermaster Corps, Schulze became positions with Dif and Larkin, in addition 
publicity director of Taber Instrument to taking on his important new job in 
Miller. until his oreanization hecame e Corporation, North Tonawanda, N. Y. Magnus 
division of H-VW-M, was chairman of 
the beard of the J. C. Miller Co., Grand 
Rapids, Mich., which he founded in 1920 
Walgren, who has been with J. C. Miller 


for more than 18 years, was president of 


Miller Walgren 


this company 

Walgren has been appointed vice- 
president of H-VW-M and has beep placed 
in charge of J. C. Miller Division. The 
facilities and policies which have ac- 
counted for the SLICCESS of the J + Miller 
Company will be continued 

Other appointments to the manage 
ment team of the Miller Division include 
J. A. Badaluceco as assistant general 


manager; F. W. May as manager of sales; 


and C. E. Jackson as purchasing agent B For most in 
All of these men were with Miller in sim- 


ilar capacities for many years 


Dr. Harry Walker has been appointed 
vice-president of the Norma-Loffmann 
Bearings Corporation, Stamford, Conn., 
in charge of the newly formed Walker 
division which engages in the manufacture 


Completely Sealed 


and sale of selenium and other types of 


dry dise rectifiers SELENIUM RECTIFIERS 


if a manufacturer intends to maintain a prominent position in a 
Arthur P. Schulse has been named highly competitive business, his production equipment must be 
E e ‘ . Ticie y . 
manager of public relations and edvertis the most modern and efficient made. 
ing of Diemund Alkali’ Company, Cleve -EL-REX places no limitation on engineering to achieve the 
land. Ohi finest DC power plant... nor compromise in the choice of com- 
and, vie i 99 7 ; 
’ ponent parts to “bring the cost down.” True, such a policy may 
Schulze joins the Diamond organization reflect a slightly higher initial cost... but in the long run a 
from Hill and Knowlton where for the SEL-REX UNIT is the most economical. There are no moving 
past seven years he has been engaged in t parts to wear out — no maintenance 


; expense, no loss of production. 
publicity and public relations for this y : J 


leading producer of basic chemicals and SEL-REX RECTIFIERS available for every require- 

several other industrial concerns ment from 25 to 50,000 amperes including 
; completely sealed water cooled and air cooled 

tinder the supervision of @ company . models 

executive, he will be responsible for direct 

ing and coordinating Diamond's public 

relations and industrial advertising pro 

yrams, working in cooperation with the 

company's public relations counsel Hill 

and Knowlton, and its advertising agency 

Fuller and Smith and Ross 2 Write for complete details 


Oscar FE. Kuhlman, who has been 


editing Diamond’s Painesville plant em A: BART-MESSING CoRPORATION 
ployee publication for the past three ‘um’ Dept. PL-9 229 Main Street, Belleville 9, N. J. 
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HOW WOULD YOU 


2. SOLUTION: 4 sat rrepre. 


Minnesota Mining & Mfg. Co. 
Dep! 


Send me free booklet 
Have 3M Representative 
Name 
Company 
Address 


City 


WANT MORE INFORMATION? 


2, sentative suggested that this Bridge- 
ge: port, Conn. manufacturer switch 
2, to the 3M Backstand Method 
using Three-M-ite ‘“‘Resinite”’ 
and Three-M-ite Cloth Belts. 
A 3M Methods Engineer 
helped the firm make up their 
own spindles and mounted 
wall idlers to make best use 

of limited space. 


PL-94, St. Paul 6, Minn, 


Case History Reports on 3M Abrasive Belts,” 
call, 


Zone State 


996 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1121 


VE IT? 


1. PRODUCTION 
PROBLEM: 


To produce a more 
uniform finish on the 
multiple contours of 
stainless steel surgical 
instruments and cut 
unit costs of finishing 
and polishing. Witte & 
Schmitz Surgical In- 
strument Co. was us- 
ing set-up wheels which 
left unsatisfactory fin- 
ishes, tired operators. 


3. RESULTS: 4. scar 


25‘, production increase with a far supe- 
rior finish on the instruments. Too, 
the manufacturer found that unskilled 
workers could be trained to polish the 
multiple contours more rapidly, and 
there was less operator fatigue. 3M Rep- 
resentatives can help solve your grinding 
problems, too. Send coupon for facts. 


Made in U.S.A. by Minnesota Mining & Mfg. Co. General Offices: 
St. Paul 6, Minn. In Canada: London, Ont., Can 122 EF, 
42nd St., New York City. Makers of *‘Scotch” Pressure-sensi- 
tive ‘Tapes, “‘Scotch’’@® Sound Recording “3M"® Ad- 
*“Linderseal”’ Rubberized ‘Scotchlite”’ ® 
“Safet y-Walk”’ Non-slip Surfacing. 


Export 


rape 
hesives, Coating 


Reflective Sheeting 


PLATING 
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L 900. 
Plating Automation 


Revolutionary Concept in 
Presented in eas 
ily read editorial style, Bulletin B 50-54 
describes a rey olutionary concept in plating 
automation as used in the fully automatic 
plating machine of Wagner Brothers, Ine 
Detroit 


The bulletin contains a comprehensive 
explanation of the unique parts transfer 
and conveying principle that permits 
highly efficient processing of parts through 
the entire plating cycle with half the labor 
and power requirements of ordinary auto 
matic platers of comparable size, accord 
ing to the company. Secure a free copy by 


using Reader Service Card 


IL. 901. Coated Abrasives 
leaflet has just been published by Behr 


A two-page 


Manning Corporation, Troy, New York 
The leaflet describes the new additions to 
the company’s abrasive tools. For a free 


copy, use Reader Service Card 


L 902. Fine Wire, Foils, and Ribbons 
Booklet—— The Baker and Company, Ine 

Newark, N. J 
page booklet on its products 
Wollaston 


wires and metallic ribbon and thin foul 


has available a new four 
extruded 
Vaylor Process, and resistance 
all manufactured in’ various precious 
metals Get your free copy by using 
Reader Service Card 


iL 903. Engelhard 
Analysers Charles Engelhard, Ine., East 
Newark, N. J 


trial instruments, has a new four-page 


Universal Gas 
manufacturers of indus 


folder on gas analysers for thermal con 
ductivity measurements. For your copy 
use Reader Service Card 


L 904. Catalog Covers Line of Indus- 
The Ceileote 


Co. has announced the publication of the 


trial Protective Coatings 


new 8-page illustrated catalog No, C-150 
Purpose of this publication is to simplify 
the comple x problens of selecting the cor 
rect protective coating for various indus 
trial installations A special feature of 
the catalog ts the protective coating prop 
erties chart) which = presents complete 
information on each coating in) concise 
form. In addition to formulation. tem 
perature resistance drying time, and cov 
erage, the ability of each coating to rest 
18 commonly encountered chemicals is 
indicated For additional information 


use Reader Service Card 


I. 905. New Industrial Rubber Cata- 
log Ravbestos-Manhattan. Ine Man 
hattan Rubber Division, Passaic, N. J 


announces the publication of an entirely 


SEPTEMBER. 19514 


new edition of its catalog of rubber prod 
ucts for industry The catalog covers 
\ -belts, transmission belts, conveyor belts 
all types of hose, and molded products. It 
outlines such new R/M > products as the 
revolutionary Poly-\) Drive which com- 
bines the simplicity of flat belts and grip 
of \-Belts, eliminating 


saving space with greater strength 


matching and 
Other 
new features and products highlighted are 
R/M Super-Power V-Belts, the “\DC" 
Conveyor Belt Cover, and the Hydro-Lok 
Rubber Pipe Flange. For more infor 


mation, use Reader Service Card 


906. Industrial Waste Treatment 

Advantages inherent in the treatment 
of industrial waste waters and process 
liquors are described in a new bulletin 
‘Industrial Waste Treatment,” just pub 
lished by the Graver Water Conditioning 
Company, New York 


ings, pictures, and a problem-solution 


Schematic draw 


result type of explanation demonstrate 
how Graver equipment solves such prob 
lems as process and cooling water short 
ages, contamination of streams with plant 
effluents, and the loss of valuable heating 
materials in discarded waters and process 
liquors. Particular attention is given to 
the petroleum, metal plating, and paper 
industries. A free copy of this bulletin 
may be obtained by using Reader Service 
Card 


L 97. 


Chemicals Catalog The new 


Industry 
LaPine 


chemical catalog lists prices of laboratory 


Laboratory and 


and industrial chemicals in quantities 
from ounces to hundreds of pounds and 
from ce’s to multiple-gallon drums. After 
the 32 page alphabetic al listing of tech 
nical chemicals and laboratory reagents 
are sections on reagents, staining solu 
tions, pH indicators (dry or in solution 
aniline, and coal tar dyes 

For a copy of the catalog, use Reader 


Service Card 


L 908. Productive Maintenance Bul- 
letin General Electric Co., Schenectady 


N. ¥ 


which gives detailed information on organ 


announces an L8-page bulletin 
izing to meet the demands that automa 
tion will make on electrical maintenanes 
programs Steps discussed include 
gathering equipment data; determining 
extent of routine maintenance; establishing 
a routine operating control system; evalu 
ation for critical maintenance: and estab 
lishing a critical maintenance program 
For more information, use Reader Sery ice 
Card 

L 909. Catalog on Baskets, Tanks, 
A new catalog has been issued 
of Bridge 


manufacturers of wire basket 


and Trays 
by the Wiretex Mig. Co, [ne 
port Crono 


and tanks for industry 


ww Cemioal | 


CORPORATION 


om =. 


SERVICE 


where New England 
turns for 
reliable service on 





PLATING 
BARRELS 








Heil Heat Exchangers and 
Chemical Resistant Tanks 


Sparkler Filters 


Pennsalt Metal Cleaners 


Chandeysson Generators 


Pennsalt Fosbond and Fos 
process 


© General Electric Rectifiers 
e Crown Rectifiers 
© Meaker Plating Machines 


® Stutz Plating Barrels 


© Columbia Ammeters and 
Rheostats 


® Republic Lead Anodes 
and sound engineering advice. 





THE CHEMICAL CORPORATION 


Makers of 
Luster-on, Pla-Tank 
and Stripode 


Write for our new 
Metal Finishing Catalog 


54 WALTHAM AVE., SPRINGFIELD 9, MASS 
PELLET AO RED 


INDICATE A 1122 








Each of these new outstanding 


Harshaw bright nickel plating processes have certain 


unusual characteristics which fit them to the product 


finish required in your plant. 


Top brightness with thin deposits . . . Especially outstanding color per- 
formance in applications where little or no basis metal finishing is done 
prior to plating. . . . Perglow or Nubrite deposits are extremely receptive 
to chrome plating . . . Unique leveling results of Perglow or Nubrite have 
a hiding and filling effect on surface defects which other nickel deposits 


tend to emphasize. Polishing costs are decreased. 


For application in your plant, phone or write our nearest office; 





NEW HARSHAW 


« Nunta 


THE HARSHAW CHEMICAL COMPANY 
1945 East 97th Street « Cleveland 6, Ohio 


Chicago 32, Ill. + Cincinnati 13, Ohio + Cleveland 6, Ohie + Houston 11, Texas 
Los Angeles 22, Calif. ~ Detroit 28, Michigan . Philadelphia 48, Penna 
Pittsburgh 22, Penna. + New York 17,N. Y. 
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The new catalog illustrates a wide 
variety of wire mesh products and includes 
sections on baskets, processing and heat 
treating equipment fixtures and crates 
tanks, plating, and special equipment 

Among metals and alloys available are 
nickel, chromium, stainless steel, alumi 
nom, monel inconel, steel, copper, and 
brass For additional information use 
Reader Service Card 


1. 910. Impervious Graphite Lmmer- 
sion Heaters A bulletin describing the 
various ty pes of Tmpery ite heat exchangers 
both plate and bayonet type, is announced 
by the Falls Industries, Ine., Solon, Ohio 
For additional information, use Reader 
Service ard, 


I. 911. Wire Rope John A. Koebling’s 
Sons Corp. has issued a new publication 
designed to provide a simplified ordering 
plan and reference for wire rope users 
The catalog is divided into 16 sections 
one for each of the major industries which 
use wire rope For more information 


use Headers Service Card 


L- 912. Auile Chemical Resistance 
Chart and Pipe Catalog A new, 20 
page bound booklet includes information 


regarding the excellent chemical resistances 


of three thermoplastic construction materi- 
als, Agilene (polyethylene), Agilide (non- 
plasticized PVC), and Agilux (high-impact 
P\¢ at various working temperatures 


greater efliciency in parts handling and 
storage, helping to keep rejects at a mini- 
mum. The bulletin, No. B-54, is available 


on request by using Reader Service Card 
Numerous inorganic and organic reagents 


solutions, solids, and mixtures have been L915. Vaeuum Furnaces Vacuum 
tested and data are based upon actual test furnaces have added about 30 metals to 
results These three materials can be the industrial spectrum, including tita- 
fabricated by hot-gas welding into various nium, zirconium, germanium, and similar 
types of chemical processing equipment rare metals, as well as the more common 
such as tanks, ducting, centrifugal fans copper, iron, and steel in new high-purity 
and valves, for the plating, chemical, and forms with properties so greatly improved 
allied industries. For more information, as to deserve being called new metals. 

use Reader Service Card A new brochure, released by F. J 


Stokes Machine Co., Philadelphia, Pa., 


discusses at length this rapidly growing 


L913. New Wash Primer A bulletin 
has just been issued by the Stanley Chem new field of vacuum metallurgy and 


ical Co., East Berlin, Conn... containing includes a comprehensive treatment of the 


full details about the application of their effects of processing various metals and 


new one-package wash primer, 1O\-610 alloys in vacuum. It also includes descrip- 


According to the manufacturer, this out tions, with drawings, of the several types 
standing primer will allow outdoor storage of vacuum furnaces Stokes is now building 
of steel or iron parts for up to one year 
without topeoating The bulletin on 
Stanley tO\-610 may be obtained by 


using Reader Service Card 


with particular emphasis on resistance- 
heated furnaces with movable heat source, 
tilting-type furnaces, and movable-retort 
furnaces For more information, use 
Reader Service Card 

L. 914. Parts Handling Baskets Wire 
& fron Products, Inc., offer a new bul lL. 916. New Government Publication 
letin on their line of Eezy-Stak parts 
handling baskets. The bulletin describes American industry to take advantage of 
the firm's complete line of standard and the 


Announced kurther encouragement to 


products of CGovernment-sponsored 


custom-engineered baskets. According to technical research is the publication, an 


the manufacturer, the baskets promote nounced in’ August by Dr. Archie M 


MASKING PROBLEMS? 
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or SAND BLASTING 


Masking Problems Our Specialty 
From Auto Bodies to Buttons 
Metal « Rubber * Neoprene 
or Combinations 


Write 
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AUTOMATIC REGULATION IS IN TOP SECTION OF POWER SUPPLY. OPERATOR SETS DESIRED VOLTAGE ON CONTROL STATION NEAR TANK. 


Automatic Regulation on G-E Plating Power Supplies 
Increases Productivity and Reduces Costly Rejects 


Once you have set the voltage or cur- 
rent on an automatically regulated Gen 
eral Electric Plating Power Supply, no 
further adjustments are needed. Auto 
matic regulation maintains your setting 
within +2 per cent, regardless of varia 
tions in line voltage or tank load. Equip 
ment is available to automatically regu 


late voltage or current, or both, 


SAVINGS 


you money several 


Automatic regulation saves 
ways. There is no 
need to check and adjust current or 
voltage. By 


assures work of more uniform quality. It 


eliminating human error, it 


facilitates continuous production without 
expensive shutdowns for maintenance or 
adjustments. Finally, it greatly reduces 
your rejects caused by current or voltage 


variations 


FLEXIBLE 


maintain any setting between 16 and 100 


Automatic regulation will 
per cent of rated voltage, or 10 and 100 
per cent of rated current. It is available 
as an integral part of G-E plating power 
supplies, or can be added later to manu 


ally controlled units 


MORE INFORMATION is available from 
any authorized G-E agent listed, or by 
writing Section 464 15, General Electric 
Co., Schenectady 5, N. Y. 





BARREL PLATERS 
Economical, 12-volt barrel platers 
are available in ratings from 500 to 
2000 amperes. Your nearest agent 
has full information. 











Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


G-E PLATING POWER SUPPLIES ARE SOLD 
BY THESE AUTHORIZED AGENTS: 


AMERICAN FACTORS LTD., Honolulu, T. H. 

M. E. BAKER CO., Cambridge, Mass 

BELKE MFG. CO., Chicago, Ill 

WILLIAM BUCHANAN SUPPLY CO., Cincinnati, 
Ohio 

THE CHEMICAL CORP., Springfield, Mass 

CLEVELAND ELECTRIC CO., Atlanta, Ga 

CONNECTICUT ELECTRIC EQUIPMENT 
INC., Meriden, Conn 

ENTHONE CO., New Haven, Conn 

FITZPATRICK ELECTRIC SUPPLY CO., Muskegon, 
Mich 

W. M. FOTHERINGHAM CO., Buffalo, N. Y 

GENERAL ELECTRIC SUPPLY CO. Cleveland, 
Ohio 

FRED GUMM CHEMICAL CO., Kearny, N. J 

J. & H. ELECTRIC CO., Providence, 8.) 

LASALCO, INC., St. Louis, Mo 

LEA MANUFACTURING CO., Waterbury, Conn 

A. J. LYNCH & CO., Los Angeles and San 
Francisco, Calif 

WILLIAM LYNN CHEMICAL CO., INC,, 
apolis, Ind 

MEAKER CO., Cicero, Il! 

CARL F. MILLER CO., Seattle, Wash 

J. C. MILLER CO., Grand Rapids, Mich 

GEORGE L. NANKERVIS CO., Detroit, Mich 

REYNOLDS-ROBSON SUPPLY CO.,  Phila- 
delphia, Pa 

STANDARD PROCESS CORP., Chicago, Ill 

STANDARD WHOLESALE SUPPLY CO., Las 
Vegas, Nev. 


Indian 
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Palmer, Chairman of the Government 
Patents Board 


Grovernment-owned inventions in the field 


of a volume listing 775 


of instrumentation, with a brief descrip 
tion of each invention 

Palmer pointed out that these inven 
tions are ordinarily available to the public 
on a royalty-free license basis. In addition 
to the brief description or abstract of the 
invention, each listing includes the patent 
number, the tithe of the invention, name 
of the inventor, and the Government 
agency administering the patent 

Phe 775 listings in the book, entitled 


Instrumentation, ave classified under eight 


country, which may be consulted concern- 
subgroups to help readers quickly locate 
items of particular interest. These sub- 
groups are: laboratory, scientific, and engi- 
neering instruments; instruments for indi- 
cating, measuring, and recording electrical 
quantities and characteristics; mechanical 
measuring and controlling instruments; 
optical instruments and lenses; surgical 
and medical instruments; X-ray and 
therapeutic apparatus; surgical and ortho- 
pedic appliances and supplies; photo 
graphic equipment and supplies. 

Also listed in the book are the addresses 
of the field offices of the United States 
Department of Commerce and of the 
Small Business Administration, conven- 


iently located in various parts of the 


Low Initial Cost — Negligible Maintenance 
Protection Against BOTH Acids and Alkalies 


in “U.S.” BRICK FLOORS 


A "U. S. Triple Construction” Cor- 
rosion Resistant Brick Floor pro- 
vides complete protection against 
acid and alkali attack for practi- 
cally an unlimited number manned 
— usually without maintenance 
expense of any kind. 

First, an impermeable membrane 
of U. S. Stoneware's “RESILON” 
is applied over a 4” to 6” rigid 
sub-base. Chemically-resistant, non- 
porous, and flexible, Resilon pro- 
tects the subfloor against acid 
seepage. Then split or full size 
“USSCO” Acid Brick (depending 
on the load) are buttered with 
“DURISITE” Cement and laid with 
joints »y” to Ye” thick. 

“USSCO” Acid Brick are dense, 
strong, resistant to erosion and 
spalling. Accurately shaped to lay 
tight and flat. “DURISITE” Ce- 
ment sets quickly by chemical 
action — resists both acids and 
alkalies, as well as oils, greases, 
solvents and water. Completely non- 
porous, it bonds brick tightly with 
wafer-thin joints. Durisite is non- 
toxic, safe for workmen to use, and 
stable in storage. 


YOUR OWN MASONS CAN LAY A 
“U.S. TRIPLE CONSTRUCTION” FLOOR 


We will provide the materials for your 
own workmen to install a “U. S. Triple 
Construction” Floor, or if you prefer, 
we can handle the installation of the 
complete floor. 


Write for this free book! 


Detailed construction 
drawings showing ap- 
proved methods of 
huilding floors, trench- 
es, gutters, tank and 
motor supports, etc., 
with full technical 
data, photographs and 
case histories. Ask for 


Bulletin AB-17. 


. > 
Sal Dail 


an 


U. S. STONEWARE 


AKRON 9, OHIO 


PROCESS EQUIPMENT DIVISION 
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ing the availability and use of these in- 
ventions. 

This volume is the first of a series of 
seven on Government-owned inventions 
scheduled for publication this year under 
the joint sponsorship of the United States 
Department of Commerce and the Small 
Business Administration. This series of 
publications was prepared from the rec- 
ords of the Index of Inventions, main- 
tained in the Office of the Chairman of the 
Government Patents Board, to make in- 
formation concerning Government-owned 
inventions more widely and conveniently 
available and more useful to American 
business. 

The titles of the other six books are 
Chemical Products and Processes (1349 ab- 
stracted inventions); Food Products and 


Processes (265 abstracted inventions); 
Velal Products and Processes; Machinery 
and Transportation Equipment (658 ab- 
stracted inventions ); Klectrical Apparatus, 
including Electronics (1920 abstracted in- 
ventions ); Ceramic, Paper, Rubber, Textile, 
Wood, and Other Products and Processes 
(308 abstracted inventions); and Ordnance 
(647 abstracted inventions 

The new book Instrumentation (Order 
No. 111464), may be purchased at $2.00 
a copy from the Office of Technical Sery- 
ices, United States Department of Com 
merce, Washington 25, D. C. (Room 6227, 
Commerce Building 
L917. Rubber-Covered Factory 
Doors-——-The new rubber-covered Dura 
Dor, a heavy-duty factory door designed 
to withstand the pounding, bumping wear 
of industrial lift trucks passing through is 
illustrated and described in a new bulle- 
tin of American Hard Rubber Company, 


New York 
lightweight 


Dura-Dor is rigid, strong, 
plywood, reinforced — with 
sheet steel and completely covered with a 
tough hide of rubber. The door is corro- 
sion-resistant, excellent for chemical plants 
where corrosive fumes or splashing liq- 
uids are a problem. It eliminates the need 
for expensive door-opening devices and 
bumpers, saves heat, and adds to worker 
comfort. For your copy of the bulletin, 


use Reader Service Card 


lL. 918. New Edition of Handbook of 
Chemistry and Physics The 35th edi 
tion of the Handbook of Chemistry and 
Physies, published by the Chemical Kub- 
ber Company, Cleveland, is now available 

A great deal of new and revised material 
has been assembled in this concise volume, 
which is indexed for easy reference 

The publisher is featuring the deluxe 
35th edition, which is produced with the 
finest quality India paper, normally used 
in expensive dictionaries or bibles. This 
edition contains the same number of pages 
as the regular edition, but the use of India 
paper reduces bulk, thus assuring a more 
compact, usable book. For details regard- 
ing the purchase of this reference book, 
use Reader Service Card, 
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SARCO 
ELECTRIC VALVE 
AND STRAINER 


SARCO 
THERMOSTATIC 
TRAP 


STEAM 


SARCO 12S! 
ELECTRIC TEMPERATURE 
CONTROLLER 


O 


INSULATOR 





See 





Sarco Electric Tempera- 
ture Controllers hold baths 
to within plus-minus 1°F. 
Temperature setting is eas- 
ily changed by turning only 
one knob 


Brunswick Radio Corp., 
Chicago, enjoys all the 
benefits of automatic tem- 
perature control in its 
chromium plating opera- 
tion with a Sarco Electric 


HEATING 
coi 


i 





LOOP SEAL 








COOLING 


coil _) 

















One Sarco L2SI Electric Temperature Controller provides automatic control for 
both heating and cooling of anodizing and high speed nickel ind chrome tanks 





Temperature Controller. 


It costs less than you think to install 
Sarco Electric Temperature Controls 


...and you profit 4 ways! 


Some platers believe that automatic tempera- 
ture controls are expensive. Actually, Sarco 
automatic controls can be bought for as little 
as $130 a tank .. . and often pay for them- 
selves in just weeks! 


Here's How 


Platers know that uneven bath temperature 
is one of the major causes of rejects and poor 
product quality. Many of them also know that 
a good deal of steam is wasted by manual 
attempts to keep temperatures where they be- 
long. Furthermore, time lost in making these 
temperature adjustments with hand valves 
can be used more profitably in serving addi- 


tional tanks. 


With Sarco automatic controls desired tem- 
peratures are adjusted quickly by turning one 
knob and once adjusted stay where you want 
them . automatically. You profit 4 ways 
because 


You improve 
product quality 


You save man-hours 


You save steam 
You lower rejects and solutions 
Call in the nearby Sarco representative and 
have him show you just how little it costs to 
get all these benefits. For complete informa- 
tion on the advantages of Sarco plating con- 
trols, write for Technical Bulletin No. 6. 


SAVES 
STEAM 


SARCO COMPANY, INC., Empire State Building, New York 1, N. Y. 


Sarco Canada, ttd., Toronto 8, Ontario 


TEMPERATURE CONTROLLERS 


os 


Self-operatec 
Cooling Controls 


Strainers 
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. . Represented in Principal Ciiies 


STEAM TRAPS 


Degreaser Fieat- 


Dial Vapor Line Thermostatic 
Thermometers | & Safety Controls) Steam Traps 











FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1127. 








Some of the Many Companies 
Relying on Sarco Electric 
Temperature Controls 


Bendix Aviation Corp. 
Consolidated Razor Blade Co. 
General Electric Co. 

Howard Plating Industries, Inc. 
Mergenthoaler Linotype Co. 


Pontiac Engraving & 
Electrotype Co. 


Ronson Art Metal Works 
Schick, Inc. 

Southern Gravure Service, Inc. 
The Upjohn Co. 

U.S. Electric Mfg. Co 

United States Steel Corp. 
Western Electric Co. 


Westinghouse Electric Corp. 








Thermostatic 
Steam Traps 


STRAINERS 


Thermoton 








Selt-Operates 
Temp. Reg 


100% 
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Check corrosion 





E -919. An Improved Line of Vulean- 

and extend ized Rubber Lined Centrifugal Pumps 
Industrial Filter & Pump Manufactur 

ing Company, Chicago, announces an 


tank service life improved line of vulcanized rubber lined 


centrifugal pumps. These pumps are de 


with LEAD LININGS by STORTS 


Every seam, every connection in Storts- 
welded lead linings is thoroughly bonded 
with extra heavy welds that guarantee 
full corrosion protection and long life 
utility value. For all of your lead work 
you can depend on Storts for dimensional 
accuracy, sound, strong welds and com- 
plete satisfaction. signed especially for severe, continuous 
service in handling corrosive and non 
corrosive liquids in’ refineries, chemical 
Sxe processing and food plants, and metal 
% 


42 STONE STREET (WELDING ZOMPAD MERIDEN, CONN, finishing departments Lined with soft 


INCORPORATED © rubber for abrasive slurries or hard rubber 





. . . . - P as specified, balanced rotating assembly 
Vianufacturers of Welded Fabrications to Specification f 
mounted in ball bearings. corrosion. proof 





stuffing box to permit external liquid seal 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1128. if required, easily removable packing 
gland nut and ample space for repacking 
stuffing box simple adjustment of impeller 
clearance are some of the construction 


features 

These pumps are available in a range 
of sizes with capacities up to 2) gpm, 
operating heads of 240 feet and °, to 15 


Regulated hp. They are furnished either with or 


without base, motor, and coupling. For 


more information, use Reader Service 
DC 3 WER we 


FOR ELECTROPLATING and ANODIZING 


E- 920. New Finishing Product The 


first research product to come from the 


@ FULLY AUTOMATIC laboratory of Kosmos Elecetro-Finishing 
@ LOW COST Research, Inc , Belleville, No J., is Ker 
@ ALL STATIC COMPONENTS Chro-Mite-] By simple immersion 


her-Chro-Mite-1 brightens and passivates 





both zine and cadmium and protects sur 


CHARACTERISTICS @ Providing the finest Voltage and Current faces from finger staining and normal at 
regulation, these DC Plating units combine mospheric oxidation. Ker-Chro-Mite-1, it 
AC INPUT: Three phase — the long-life efficiency of selenium rectifiers is claimed, produces a brilliant blue-chrom 
208, 230, 460, * 10% with the proven dependability of magnetic 
amplifiers. Completely automatic, they re- 
DC OUTPUT: Plating Rectifiers — quire no attendance during the entire plating 
1,000 to 10,000 Amps er anodizing cycle, and will give years of 
6, 9, 12 volts maintenance-free operation. The new product needs hardly any con 
Advantages are low initial cost, low main- trol since at room temperature or 
Anodizing Rectifiers tenance cost, reduced power bills, efficient mildly 
500 to 5,000 Amps. 42 volts cooling, quiet operation and easy installation. 
Available are plating power supplies for all ; 
REGULATION: All units * 1% electrolytic processes, particularly where close- use Reader Service Card 
no load to full load. ly controlled voltage or current is essential. 


finish with only a hot water leach or a 
mirror-bright finish with a mild alkali 


leach. 


only 
heated consistent reproduceable 


results are obtained. For further details, 





E921. New Anode Hooks. The Heil 


> SS , i > ( ‘ ‘leve 
Literature and engineering DIVISION OF LEACH CORPORATION Proce Equipment Corp of Ch veland 
specifications available on 4441 Santa Fe Avenue, Los Angeles 58, Calif. has recently announced additions of two 
complete line of DC Plating Units. Phone LOgan 8-4771 standard hooks for their complete line 


1004 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1129. PLATING 








PZ Annie ARPs 


ADVICE FOR 

















Ayou Look so pRAB! you \—“e ? WANT TO SEE --- 
~ NEEDN'T, YOU KNOW. IT'S JUST 
-\ THAT SOMETHING'S 


MISSING FROM 
YOUR BATH. 


y RIGHT NOW ? 





ry, 


9 a tage : a 


HERE IT Is-ARP , JUST MAIL THIS COUPON TODAY 
we FOR DETAILS OF MONEY -BACK 
gproniaghiienpecqnee < Gy GUARANTEE ,OR CALL YOUR 
GIVE YOU GLEAM, | ®)» ALLIED FIELD ENGINEER AND 
SIMPLE.) avp epee ay le ; Z IGETTHIS ] ASK ABOUT THE FIVE TYPES OF 
SHOW eemtearen A rm me JV "STUFF"? A ARP BRIGHTENERS--- HE'S 
: . LISTED UNDER "PLATING 
SUPPLIES "IN THE YELLOW 
PAGES OF YOUR 
TELEPHONE BOOK. 


~ 





. y ad in emia e = 4 ote 
/ — u 
| Ooar 4 TILL W 
ARP Orfic ERS |“ ™. Mt AGAIN, REMEMBER | 
/ "Oreste . * 
for ZINC ang CADMIUM PLATE a 4 ALLIED'S ARP 


MOng 
BRIG Hp AK G | CHEMICALLY 
Specially formulated f k zine plating, ARP #3 or #31 CHTENEg, ~VARAN Tee / 
mpreiimagnm ade heerlewkar nn «ine chalyaol ee otans |, DIFFERENT 
will give you satin-bright right from the bath or clear-bright j © Plate PY of SULLET, | BRIGHTENERS 
after bright dipping; for barre! plating, ARP #5 or #51 | in Zine, * la) ER! 
will give you sparkling clear-bright plate right from the bath. / rac i ARE THE ANSW * 


Cog 

! umn 

ARP = 4 is our all-purpose cadmium brightener producing a 4 reas barre; none , / BE SURE TO ASK 
clear bright plate directly from the bath. / mone 


A oR 


INCORPORATED 


4004.06 E MONUMENT STREET © BALTIMORE 5 MO 


Manvfacturers of IRIDITE finishes for corrosion protection 
and paint systems for non-ferrous metals 
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of lead anodes used in chromium plating 
operations 

These hooks are designated a 
812A, and both as 
anon hook 


eles troplating track 


412 and 
heavier than any 
ollered to the 
Phese hooks will 
be used only on the popular Super-\ and 
Super NN style lead anode Both hooks 


weection and are 


pre V bertis 


are ®. % 2 inches in cross 
principally designed for use with rectangu 
lar bus bars, but can also be used with 
round bus bars. For further information 


use Reader Service Card 


K 922. 
stat) An improved carbon pile rheostat 


Improved Carbon Pile Rheo- 


has been announced by Hanson-Van Win 


hle-Munning Company, Matawan, N. J 


We offer product 
interested attention ° 
service by oS fine 

turer can have. 


BETTER 
FINISHES & 
COATINGS, 
Inc. 


268 Doremus Ave., 
Newark 5. N. J. 


122 East 7th St., 
los Angeles 14, Calif. 


Built on a unique principle of construc 
tion, the HV W-M rheostats are consid 
erably more compact than conventional 
carbon pile rheostats and generally per- 


form better, especially at high amperages. 


Designed for use in electroplating in 
stallations, the new rheostats may be used 
in any low-voltage, high-current applica 
tion where stepless control is desired 
bhis would include Alon other things 
general testing work 

Unlike the conventional multiple-tube 


carbon pile rheostats, the H-VW-M rheo 


CAGTIOH: Bamereeus 


KEEP COMTAINER CLOSED 


ee 1.8 wET 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1131 


stats are built of rectangular carbon plates 
formed in a single pile and housed in a 
one-piece steel box. They are rated from 
25 to 250 amps on continuous service 
with higher ratings when loads are inter 
mittent Resistance changes range as 
high as 50 to Ll. For further information 


use Reader Service Card 


bk -923. A New Automatic Selenium 
Rectifier A new 


rectifier for heay y-duty production testing 


automatic selenium 
has been announced by Richardson-Allen 


Corp., College Point, N. Y., and is re 


ported to have an adjustable output volt 
age ranging from 3 to 15 volts, 25 to 120 
amperes d-c, filtered to | per cent rms 
ripple, with automatic constant voltage 
plus or minus | per cent. There is also 
automatic correction of plus or minus 5 
per cent for fluctuations of the a-c imput, 
which is 220 volts, 3-phase, 60 cycles. The 
unit is convection-cooled for 35° C am 
bient temperature operation and offers 
the advantage of automatic circuits which 
are completely magnetic, with no elec 
tronic components. For additional infor 
mation, use Reader Service Card 


EK 924. Strippable Masking Material 
Better Finishes and 
Newark N 


material that is said to be freely strippable 


Coatings, Ine., 


J., has developed a masking 


after baking at 400° F for 15 minutes 
This strip coating is adapted to finishing 
operations where it is necessary to mask 
off certain areas prior to applying baking 
enamels. The manufacturer recommends 
spray or brush applications to produce a 
film thickness of approximately 4 mils 
Technical data and samples may be ob 


tained by using Reader Service Card 


E--925. 


Cleaner 


Nonetching Aluminum 
Knthone, Ine... New 


has announced the development 


Haven, 
Conn., 
of a new detergent for rapid cleaning of 
aluminum. This product is called “Alu 
minum Cleaner NEL6." It is stated to be 
mild in alkalinity, does not etch metals 
either at the air interface or in contact 
with other metals, and at the same time 


possesses very high detergency it is 


PLATING 





claimed to have remarkable ability to dis 
perse oils and to remove marking ink and 


crayon normally present) on aluminum 


sheet The cleaner is recommended for 


cleaning cast and wrought) aluminum 


prior to anodizing, chromate treatment 


organic finishing, resistance welding. and 


plating by the nonetching process. For 
Reader 


further information. use 


Service 


KE 926. 


Daniels Barrels 


New Insulating Bushing on 
A new nylon insulating 
drive shaft bushing now is being installed 
as standard for all new type OLS Daniels 
plating barrels, according to the manu- 
facturers, Daniels Plating Barrel & Supply 


(o., Newark, N. J 


alkaline 
ty pes ol 


manner as any highly solution 


it strips certain paint at the 
same time as it removes rust; and it pro 
tects against rerusting. For further infor 


mation, use Reader Service Card 


EK 928. 
Diodes 


New Subminiature Selenium 
Four new selenium diodes have 
been developed for addition to the line of 
subminiature selenium diodes in produc 
tion at International Rectifier Corporation, 
I] Segundo, California. The new additions 
are rated for a maximum a-c input voltage 
of 52 vy to 130 y 


output voltage of 60 v to 805 


and for maximum d- 
They will 
current of 5 mato 


deliver an output 


I} ma. Each diode is completely encapsu 
lated within a thermosetting plastic and 
may be operated in an ambient tempera 
Cte OC 


Applications for these selenium diodes 


ture range of —50 


include their use to provide bias for tubes 


in military and commercial electront 


equipment. Currently, the company ts 
sponsoring a unique contest to promote 
additional applications for these units. A 
plus 19 


will be awarded to the winning 


new Ford, additional valuable 
prizes, 
entries. Complete information on selenium 
diodes and details about this contest and 
official entry blanks are available by using 


Reader Service Card 


strong wearmng surface for the drive gear 


insulating bushing provides a 


Rigidon Solid Plastic Hood and Duct Section Ready to Install 
and completely insulates the driving as 


YOUR 
CORROSION COSTS...LOOK TO THESE 
SOLID PLASTIC FABRICATIONS 


sembly Its outstanding advantage is 
that it permits all the d-« power to go di 
rectly to the plating parts and reduces the 


Also, it re- 


duces gear wear since it eliminates arcing 


possibility of stray currents 


through gears, which previously has 


Heil Corrosion Engineers have a proven record of years 
of experience in fabricating both rigid and elastic types 
of plastics. With experience of over a quarter of a century 
in the design and manufacture of chemical process equip- 


caused excessive wear For more infor 


mation, use Reader Service Card 


k—927. Alkaline 
Products, Ine 


ized cleaning and allied materials 


Ouakite 


of special 


Deruster 
manulacturers ° ° . 

“ee ment, Heil Engineers can offer this 
Oakite 
Rustripper, designed for alkaline derusting 


announced the development of 


exclusive know-how to their wide 


range of customers. Continuous labo- 


of precision parts where dimensional change ‘ ‘ 
and acid embrittlement must be avoided ratory corrosion tests as well as scien- 
In addition to removing rust and heat tific studies of methods are carried out 
scale from ferrous metals, this material ; , 

also has proved effective in certain cases for the following types of materials: 


for descaling heat-treated titanium in air 


craft plants 
Oahite 


state, is a heavy-duty 


RIGIDON — Gloss Reinforced Plastic 
RIGIVIN — Rigid Viny! Fabrications 
RIGIDENE — Polyethylene Type Fabrications 


Rustripper, the manufacturers 


Typical Rigidon Solid Plastic 


ofl w hite powder Hood and Duct Sections 


that may be used in hot or cold solutions 
It may be used also with direct current to 
remove deep-pitted rust, or reverse current 
to remove heat scale. Among the advan 
tages claimed for this material are: TLL ee LLG 
HEATERS 


PLASTICS 


it will 
not attack sound metal; it will not cause 

. e 
Clevelend 11, Onto. . 


hydrogen embrittlement; it) does not 


for Bulletin 752. 
733, 734, for 
complete infor 
mation on Solid 
Plastics. 


12901 Simweod Avenue @. 


require special equipment, such as stain- 
1 I 


less steel tanks: it creates no troublesome Consider Solid Plastics for: Complete Ventilating Systems 


fumes; it may be disposed of in the same Structural Perts + Tank Covers + Splash Shields 
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MEAKER 


rd 


The Key to Successful 
High Speed PLATING 








Automation by MEAKER is the sure 


way to more successful plating, anodiz- 


@ Higher Production 
® Versatility 


ing, phosphatizing and other processing 
® Economical Oper- operations 


at higher speeds thus 
ation 


lower cost. MEAKER builds automatic 
® Better Finish plating equipment especially to fit your 
operation, whatever it may be. 


Let us know about your problem and 
ask to have a MEAKER engineer study 


it and make recommendations at no 





obligation. 


THE MEAKER COMPANY 


1633-41 SOUTH SSth AVENUE e CHICAGO 50, ILLINOIS 
Phone OLympic 2-2110 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 1132 


KE 929. Plating Indentification hit 

The Kocour indentifieation set mode 
PIA is used to identify and differentiate 
between metallic deposits. “Tests are pro 


vided for identifying cadmium, tin, silver 


lead, nickel, chromium. and zine and the 
presence or absence of co romate conver 
sion coatings The set is complete and 
includes all of the necessary solutions in 
topper and dropper bottles, contact pa 
pers, and a panel with meter, on-oll 
switch, batteries, and leads with probe 
and clip, all enclosed in’ a wall-tyy 
wooden cabinet 

The cadmium identification set is alse 
available for those interested in| differ 
entiating between cadmium and zine only 
Phis economical set is packed in a handy 
two-tray ben bor additional information 


use Reader Service Card 


KE 930. Improved Brightener A 30 
to 100 per cent increase tn the corrosion 
resistance of barrel nickel plated steel 
parts was recently shown in a series ol 
tests of a newly improved formula of 
Nickelite brightener. The tests were con 
dueted under standard salt-fou conditions 
by the manufacturer of the brightening 
avent, Plater Research Corporation of 
New York 
Comparison of parts plated in solution 

resulted in tmproved corrosion resistances 
of 30 per cent for minimis deposits of 
nickel and up to 100 per cent for thicker 
deposits. Coupled with this tiniproyenient 

according to the manufacturer, is” the 
elimination of the usual britthern of 
nickel finishes and an accompanying al 

tainment of maximum brilliance of the 
surface bor further information iS 


Reader Servier Card 


KE 9831. Surface Roughness Seales 
New evlindrical surface rougiiness scales 
designed as a standard o COMpPAarPson Ty 
sight and touch for internal and external 
curved surfaces, have been developed by 
the General Electric Company's Lostru 
ment De partinent 

Clonmsisting of two seales ea WN miches 
wide and two inches long, the set is used 
for determining the roughness of strlaces 


produced by grinding, lapping, honing 
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supertinishing, turning, boring, and drill 
ing, according to G-E engineers 

Seale No. 1 is capable of determining 
the surface roughness of 10) specific sur- 
faces, an example of which would be that 
produced by grinding, lapping, or honing 
and super-finishing in the $, 8, 16, 32, and 
63 microinch categories. Surfaces on this 
scale are both external and internal 

On scale No 


three 


typical surfaces, such as 


produced by lathe and = screw 


machine operations in the 16, 32, 63, and 
250 microinch values, are represented by 
turned as well as bored surfaces 

The new surface roughness scales pro 
vide a standard objective reference by 
which engineers and draftsmen can desig- 
nate the roughness and appearance of 
numerous finishes required for functional 
purposes. For further information, use 
Reader Service Card 


E932. 
ant Heater 


New Style Corrosion-Resist- 
The new HN Style “Nocor 
dal” immersion heating unit compliments 
the other 


graphite heating and cooling coils and ex 


popular types of impery ious 
ternal exchangers produced by Heil Proc- 


ess Equipment Corporation, Cleveland 


This TEN Noeordal heater is designed 
pecifically for use in services involving 
mtric acid A plastic coated steel hanger 
is included to assure proper location of 
the TIN heater in the tank The normal 
excellent suitability of Nocordal products 
for muriatic, sulfuric, hydrofluoric acid, 
solutions is main 


tained fully in the TIN style units Dh 
excellent heat transfer properties of No 


and other acid and salt 


cordal provides greater heating or cooling 


per square foot of surface area than ob 
tamed through the use of most metals 
For more information about the new TEN 

other Noecordal 
, 


teader Service Card 


wit oon products tse 


E933. Epon Resin-Type Coating 
Stripper 


Detroit 


Northwest Chemical Company 
Michigan, has announced a new 
compound designed specitically to renee 
a wide variety of Epon Resin base coat 
ings. The 
per No. 9 


both ferrous and nonferrou 


compound, called Liquid Strip- 
will strip [}pon finishes from 
metals at 
temperatures ranging from room to 190° | 
at time eveles from two minutes to two 


Daeount 


SEPTEMBER. 1951 


With the exception of aluminum, which 
it willetch, Liquid Stripper No. 9 will not 
attack the base metal. It is noncorrosive, 
thus allowing its use in plain steel tanks 

Northwest will gladly process Epon fin- 
ished parts, whether clear or pigmented, 
single or multiple coated, air dried or 
baked, to show the effectiveness of the 
new stripper For details, use Reader 
Service Card 


E934. Graphic Panel for Automatic 
Ion Exchange Equipment —Graver 
Water Conditioning Company of New 
York has available a graphic panel ar- 
rangement for all automatic ion exchange 
equipment that allows the operator to see 
at a glance if the system is functioning 
properly 

On the graphic panel control board is 
located, in addition to the usual controls, 


meters, and recorders, a pictorial repre 

















sentation of the ion exchange units and 
the immediate piping and valves. Each 
valve representation has two colored lights 


When the 


operation valve is open, the green light is 


one red and one green 


on; when the valve is closed, the red light 
is on 

All pipe lines are also lighted and col- 
ored. There is a different color for each 


material being carried, such as acid, 


BRASS Bayi icm ii, 
TRUE BRITE 


© improve color 


© save labor 


© eliminate supervision 


@ color stays constant 


2 ] eliminates frequent analyses 


© trouble free . 


Write for 
FREE 
- bulletin! 
- Your key to 
better Brass 
Plating 


Available in 
Brass Plating 


or any 


TRUE BRITE CHEMICAL PRODUCTS CO. 


P. O. Box 31, Oakville, Conn. 


no rejects 


. only one addition instead of three 


regular 3 to 1 ratio for yellow 


Special ratio materials for plating richlow brass 
other desired alloy 


Suitable for both still tanks and barrels 


of copper and zinc 
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Get your anodes 
from one source 


Federated Metals has them all: 


Lead (including our famous Conducta-Core anode ) 
Cadmium Copper 

Zine lin 

Brass Tin-Lead 


All Conve ntional SIiZts and shape scan bn supplic d Good 


service, too, from specialized distribulors in your area 


Write for comple te page color catalog 
which gives full data on all anodes in the 


Federated line. A worthwhile reference piece. 





AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 





Die Casting Metals, Lead and Lead Products, Solders, Type Metals 


1010 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 1134. 


caustic, inlet water, and outlet water. In 
cases where a line carries two different 
materials, a different color or pictorial ar- 
rangement is used to indicate this also 

There is a printed legend on the panel 
so that the operator can very easily de- 
termine if the system is functioning prop- 
erly and, if not, just where the problem 
lies. For further information, use Reader 
Service Card 


E--935. Vinyl Coating for Paint Spray 
Booths Successful development of a 
white-pigmented vinyl coating for paint 
spray booths —-designed to aid the uset 
to obtain a better finished product at sub- 
stantially lower costs—-has been an- 
nounced by the Detres Corporation of 
Detroit. 


Called White Vincote, the material is 
sprayed on wall surfaces of spray booths 
Drying almost at once to a tough, white 
film, it permits paint, lacquer, and enamel 
overspray to be peeled off quickly and 
easily For further information, use 
Reader Service Card 


E 936. Used Machinery Exchange —A 
new service by which idle metal treating 
equipment can be exchanged for needed 
items or batch machines can be replaced 
with modern continuous ones has been an 
nounced by the Metal ‘Treating Equip 
ment Exchange of Detroit. Full details 
may be obtained by using Reader Service 
Card. 


E937. Polyethylene Packaged 
Cleaners Announcement that two top 
quality steam cleaning materials and a 
quick and effective concrete floor clean 
ing compound are now available in poly 
ethylene protec ted. heat-sealed waterprool 
5 pound packages recently was made by 
Purco Products, Ine., Los Angeles, Calif 

The products offered in the new Turco 
package are Super Steamfas, a heavy-duty 
steam cleaning compound; Super Steam 
eze, a light-to-medium-duty steam clean 
ing material for all around all-purpose use ; 
and QOilift, a nonhazardous, easy-to-use 
material for bleaching and removing 
grease and oil from concrete floors 

Phe new Turco 5 pound packages are 
packed ten to a case for easier handling 
and storage. All packages and cases are 
color coded for quick and easy identifica- 
tion. For more information, use Reader 
Service Card 
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WE WORK 
FOR YOU 





























"Schaffner Bros. make 
things shine" 
Bob — Paul — Gus 


For Automatic Semi-Automatic Hand Machines 


Our many years of experience and 


efficiency in our business means = Schaffner manufacturing company, inc. 
that you get the very latest and SCHAFFNER CENTER, EMSWORTH, PITTSBURGH 2, PA. 
many firsts in the best compounds, 
cements, and related products for 
the metal finishing industry. 

lew compounds and equipment are 
made available fram time to time, | Name 
If the item you want is not Company 
shown, Write us and we will be Street 
glad to supply your needs, City 





Send me free samples on the following: 
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By far the most important development in fifteen years of 
cyanide bright zinc plating. Just look at these advantages! 


Gives wonderful, bright zinc deposits, preferably after bright dipping; superb throwing 

Pe Jf fo rmance - power and covering power; highest production rates; perfect for conversion coatings. 

Sim p lest Perfectly stable in idle baths; added directly to baths once a week or once a day as desired, 

C t | just as it comes in completely dissolved, liquid form; extremely wide effective concentra- 
ONneres - tion range—compatible with Rohco 100 and 303. 


Alter the initial addition of Perma-Brite, production figures show a consumption rate as little 
as 1 8 oz. gal. per 40 hour work week for still plating. For barrel plating the rate is com- 
parable, based upon ampere hours. 


Economy - 


See For Yourself! R. O. HULL & COMPANY, INC. 


Send for ROHCO PERMA-BRITE 
PRODUCTION PLATED SAMPLE 1302 Parsons Court 


for comparison—or, send us one- Rocky River 16, Ohio 


quart sample of your bath for easy 
conversion to ROHCO PERMA- 
BRITE. No obligation. Canada: Armalite Company, Ltd., Toronto 6, Canada 








. HU 4 MPAN N Yes! Mi Send—at ¥ once—ROHCO - 
' ' PERMA-BRITE PRODUCTION 
2 ' ' PLATED SAMPLE. 
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SOME CONSIDERATIONS OF IMPORTANCE IN 
BALL BURNISHING 


ARTHER Ss. 


While 
practiced for many years, little material has been pub 
lished that 


obtaining a brilliant metallic 


ball burnishing in tumbling barrels has been 
considers the basic problems involved in 
finish in barrel burnish 
ing operations. Some operators secure fine results, 
others are less successful, and many results are found 
to vary between batches, even in the same barrel and 
with what is supposed to be the same stock of metal 
parts 

The purpose of this paper is to discuss various factors 
Which are of material importance in determining the 
final quality of the work. Tt is hoped that some of the 
better 


understanding of the problems involved and produce a 


points discussed here will give the operator a 


general improvement in the results obtained 
In barrel 


media and types of compounds used; but in general 


tumbling, there are numerous tumbling 


there are only three basic actions that eam take place, 
as faras the tumbled metal parts are concerned, namely 
1) the metal may be worn away gradually by a grind 
ing action of abrasive, (2) with a brittle metal (such as 
hardened steel sharp edge burrs may be broken ofl or 

, the metal surface eryvstals can be deformed or 
surface 
other 


against the 


caused lo flow due lo pressure 
with the rolling medium or 


barrel While there is a 


stilarity. between deburring and burnishing, 


exerted by contact 
work pieces in) the 
there os 
also a sharp distinction between the two operations, 
since deburring employs grinding action, metal flow 
ing, and sometimes chipping, whereas the onky action 
ih ball burnishing is metal flow 

Before the 


barrel are 


problems involved ino the burnishing 


considered, a“ brief lise USSION ol the proper 
Vetals vary con 


siderably, and each metal may be said to have its own 


lies of metal will be quite helpful 
personality. Metals vary in color, melting point, hard 
malleability 

dealt 


weight, 


resistance, and 


fabricated 


found in size, 


ness, density, corrosion 


Furthermore, when parts are with 


differences are shape, thickness, 
nd surfaces conditions im veneral, 


All metals are COMpPOsé dof ervstals, of either large or 


Presented at the kortys-f t Annual Chomsvention of the 
Dechnical Director, Frederick Gru 


Armern 


rom Chemical € CoPPp ATEN Irv 
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small SIZ and eh bebeaty there may be Iwoouor tore Types 
of crystals present in the same alloy. Ina rough way, 


metals may be divided into two classes: those whose 


erystals are easily deformed, for example, Copper or 
lead: and those whose erystals are set ina fairky rigid 


When the gentle pres 


a hard surface is brought to bear on a piece 


state, such as hardened steel 
sure ol 
of metal, the 
is released, the metal returns to its original shape 
that the 
As long as the pressure applied to 
Which differs 

Now if the 


metal bends slightly. When the pressure 


Phe reason for this. is metal has a eertain 
amount of elastterly 
the metal is less than a certain amount 
for each metal) the same action occurs 
pressure applied to the surface exceeds the 
mentioned above, it ts found, upon release of the pres 
original 


This 


pressure 


sure, that the metal no longer returns to tts 
shape but has become deformed permanently 
metal erystal to deform under 
Without the metal break is called matleability 
Phe degree of matleability 


metals: such 


ability of a 
having 
varies enormously between 
and 


steel has 


brass 
Hardened 


practically no maltleability and will rupture 


metals as copper, soft pure 


dluminum are quite matleable 
however 
rather than bend when the elastic limit is exeeeded 
When the metal is deformed due to plivsi al changes 
in the metal crystals themselves there is a tendency for 
rigidly and become less 
work hardened 
harder the 


to deform: it 


the erystals to interlock moore 
malleable 
As the 
metal becomes, the 
further If one 


is necessary to heat it toa 


The tite tal Is how said lo ly 
amount of deformation imereases the 
difficult’ it) is 


metal further, at 


miore 
wishes to deform: the 
high 


relieved 


various jternal strains are and the metal 


returns to approximately its original maltleability. The 
in the aznealed condition and 


metal is now said to be 


Cit bn worked porcini 
In addition to the phivsical properties mentioned 
state of the surface 


take 


above, one needs to consider the 


itself this is where the burnishing action 


Frvstical 


enormously and range from 


surface conditions of a metal vary 


prlene ‘ 


a rough matte to a miairror 


an bolects 





PEAKS SLIGHTLY FLATTENED, 
BUT RETURN TO ORIGINAL SHAPE 


a 4 
A On Br ~S 
v4 Oa MY 


PEAKS PERMANENTLY 


PRESSURE BELOW ELASTIC LIMIT EF ORMED 


BALL 


VA 
4 


—— - ’ 
DATO 
PRESSURE ABOVE ELASTIC LMIT 


ielion of burnishing ball on high peints of 
lhe work 


hig. 1 


like polish. A matte surface is dull because it consists 
of numerous hills and valleys, or grooves and ridges. 
The problem in ball burnishing is to push down these 
hills and produce a smooth brilliant surface. In a 
sense, what a road-roller does on a large scale, the bur- 
Hishing balls do on a microscopically small scale. The 
burnishing medium is applied against the surface undet 
pressure until the surface crystals are deformed to the 
desired extent. Since surface roughness varies enor- 
mously ina microscopic way, it is reasonable to suppose 
that if two pieces of the same metal with different 
amounts of roughness are both burnished, the one with 
the lesser roughness will be easier to smooth. 

In order to flatten the hills, it is necessary to apply a 
force on the burnishing ball which is sufliciently high 
enough to exceed the elastic limit of the metal crystals 

hig. | 


single small burnishing ball to roll over a surface for an 


It would be perfectly possible to allow a 


indefinite time and have no noticeable change produced 
in the apparent surface roughness. However, when 
suflicient pressure is applied, for example, by pressing 
against the ball with a flat board, and rolling it over 
the surface, it will be found that the path of the ball 
shows up asa bright line on an otherwise matte surface, 
Here the elastic limit of the surface crystals has been 


exceeded, and they have been deformed permanently ; 


De!» alld. 
A 8B 


AAPA WY 


CO i ae hi) hy /* 46 
Cc 8) 


hig. 2. Type of surfaces oblained by 
hurnishing (diagramatic 


1, Coarse surface before burnishing 

B, Smoother surface before burnishing 

(), A afler burnishing 

D, B after burnishing and work 
hardening 


some of the hills have been pushed down, and the sur- 
While these hills have been 


pushed down, the surface crystals of the parts have 


face made more even. 


been work-hardened and as a result further burnishing 


is much more difficult. When the burnishing is con- 


tinued for a sufficiently long time, either the surface 


becomes smooth and polished in appearance, or it 
becomes so work-hardened that further burnishing is 
impossible. At this point, if the surface is not sufli- 
ciently burnished, one has a choice of applying more 
pressure; for example, by using a larger and a heavier 
load, or the parts could conceivably be annealed and 
reburnished. Neither of these methods is practical. 
Here is where the previous treatment of the work is of 
importance. This is somewhat like the rule for being 
very tall the surest way is to pick one’s self tall 
ancestors, 

In the consideration of two surfaces in cross section 
(Fig 2), itis seen that A is coarse and B is fine. After 
these surfaces have been burnished for a given time, A 
appears like C, and B appears like D. The burnishing 
barrel has done the same amount of pressing and 
pounding on both pieces, but A had much further to 
go and had work-hardened to the point where further 
burnishing is a waste of time. [In most cases, if a sur- 
face cannot be burnished within a few hours, the sur- 
face has not been prepared properly. Also, barrel 
operations are similar to wheel finishing. Thus, when 
a rough casting is to be wheel finished to a high polish, 
one does not start with a fine polishing rouge and expect 
On the 


contrary, One PrOLresses from a coarse cutting wheel to 


a smooth uniform brilliance in a short time. 


finer wheels and compositions and finally to a coloring 
operation. In barrel operations, the deburring barrel 
does the rough cutting and brings the surface to the 
proper degree of smoothness so that burnishing pro- 
duces the smooth, brilliant luster desired. 

Point 1 


proper state of smoothness before burnishing. 


the surface of the metal should be in a 


In connection with surface roughness, the question of 
the maltleability of the metal is also of importance. It 
is possible to finish two metals, for example, brass and 
hardened steel to the same degree of surface roughness. 
However, when both pieces are put in the same barrel 
and burnished for the same length of time, the brass 
develops a brilliant smooth finish whereas the hardened 
steel is still matte and lifeless in appearance. The 
reason for this difference is that the brass is fairly 
malleable and the surface crystals are able to flow 
readily under the conditions of pressure developed in 
the barrel, whereas the steel has a rigid structure which 
is only very slightly malleable. In the case of hard- 
ened steel, the surface finish has to be in the neighbor- 
hood of a few microinches before any appreciable 
burnishing can be obtained. With mild steel, a rougher 
surface is permissible and so on as the metal increases 
in matleability. 

Point 2--The harder or less malleable the metal the 
finer the surface should be before burnishing. 
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Fig. 3. Differences in finishes. Left, brilliant mirror-like reflection 
Right, flat reflection lacking “depth of color” 


A frequent source of disappointment in barrel bur- 
nishing is lack of depth of color. For example, two 
pieces of brass are deburred in different ways and 
brought to the same degree of light matte finish. Both 
are barrel burnished in the same barrel for the same 
length of time, yet one comes from the barrel with a 
brilliant mirror-like appearance, and the other, while 
just as smooth and shiny, has a flat lifeless appearance 


If one looks 


at the reflection of his eye in the two pieces, he will 


The second piece lacks “depth of color.” 


find a clear distinct reflection in one case, and in the 
“flat” piece, he will see only a hazy indistinet reflection 
(Fig. 3). 
surface of the “flat” piece (Fig. 4) and one again looks 


If a blackened cylinder is rested against the 


at the reflection of his eye, it will be found that he now 
sees a clear distinct reflection similar to Fig. 3A. 

Why is there such a difference in the reflection when 
the cylinder is used from what is seen when no shield 
is employed? The reason is that the surface with poor 
depth of color is covered with numerous fine holes 
whose surfaces are not parallel to the surface of the 
plate. Asa result, side light is picked up by these pits 
and part of it is reflected to the eye. This mixture of 
reflections produces a fogged appearance. Fig. 5 will 
help to make this point clear. 

The eye looks perpendicularly at the surface and sees 
its reflected image. However, stray light from the 
side hits the tiny surface pits and is scattered in all 
directions. Part of the scattered light reaches the eye 
and the general effect is a fogging of the image. When 
the black eylinder is inserted between the eye and the 
plate the side light is cut off and the only light being 
returned to the eye is the clear reflected image. 

Actually, the surfaces of the two pieces A and B 
were as shown in Fig. 2, B burnished to the surface like 
1) and A burnished to a surface like © to produce a 
flat finish. While probably 90 to 95 per cent of the 
surface area of © is perfectly smooth and mirror-like, 
the 5 or 10 per cent pitted area produces the fogged 
reflection and lacks “depth of color.” 

Point 3—To obtain good “depth of color” the sur- 
face should have a fine matte surface and be free of 
pits before the burnishing operation. 

Lp to this point, we have assumed that the surface 
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Fig. 4. Illustrating the use of a 
lube for shielding reflection from 
stray light 


of the metal is perfectly clean and free of all impurities. 
In practice, this is never the case since all fabricated 
metal has an oxide coating (however thin it may be), 
and in addition, may be coated with oil and shop dirt. 
Most oxides of metals are relatively hard and often are 
somewhat abrasive in character. Furthermore, these 
oxides usually are not metallic in appearance but have 
various colors. These oxides generally are not removed 
by barrel burnishing but adhere to the surface and give 
the work an off-shade color. Oil and dirt tend to stick 
to the surface or be pounded into microscopic pores 
and again cause discoloration. In practically all cases, 
a two-step cleaning cycle should precede ball burnish- 
ing. First, the parts should be soak-cleaned or tumble- 
cleaned with alkaline cleaners to remove all dirt) and 
oil. Then, after rinsing, the parts should be given a 
light descaling or pickling operation. Usually, such a 
treatment removes surface oxides and gives the surface 
a very clean light matte finish. For burnishing, such 
a finish is to be preferred to a smoother surface, since 
the tiny hills are of microscopic size and are pressed 
down easily by the burnishing balls, and fresh-clean 
bright metal rapidly is exposed to view 

Point 4 


surface before burnishing. 


Remove all oil, dirt, and seale from the 


In the case of work which has been barrel deburred, 
there is a good likelihood that there will be a certain 
amount of abrasive impregnated in the surface of the 


work. If even a small amount of abrasive finds its 
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Eerplanation of function of tube in hig. 4 
reason for flat, lifeless finishes 
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hig. 6. Variation in the number of 


pours of contact with the size of the 
media 


way into the burnishing barrel, there will be troubles 
and the work will be dark in color As was said before, 
ball burnishing is concerned only with the flow of sur 
face crystals. As soon as there is abrasive in the barrel 
there will be some grinding action produced, This may 
roughen the balls slightly. and they will then act like 
fine files and will further grind the work. Such grinding 
vetion produces some fine metal particles which appear 
byline hish wi ¢ olor 


into the surface of the work and tend to give the black 


Sore ol these partic les are pushed 


color sometimes obtained in burnishing 

Point O RKemove all abrasive from previous cutting 
down operations, since any abrasive carry-over to the 
burnishing barrel will cause dulling and discoloration, 

Let us now consider the medium. For most) bur 
nishing, highly-polished, case-hardened balls are pre 
ferred, although at times diagonals, cones, and pins 
are used for special jobs. In the light of the previous 
discussion, certain points will be readily apparent. In 
order to accomplish any burnishing, it is necessary to 
apply a pressure against the surface greater than the 
elastic limit of the metal erystals at the surface, and the 
yreater the pressure the more the surface will be de 
formed, and the hills will be leveled with the valleys. 
The pressure on the surface is due to the weight of the 
load above, pressing the steel balls into the surface of 
the work 


The total pressure per unit area of work depends on the 


Consider a tlat surface in a tumbling barrel. 


weight of shot above the balls hiv. 6 shows two ex- 
ainples i came \ large burnishing balls are used and in 
Both A and Bare the same length but 


1 pomts of contact on A] per unit 


BB. small ones 

where there are 
length, on Bl there are 12 Or per unit area, there 
would be 16 points of contact and Tit, respectively, 
If the total weight above is the same in both cases, 
each point of contact in case A will carry 144/16 or 
As a result, the 


burnishing action in A is much greater and the time 


9 times as much pressure as in case B 
required much less than for Bo Tn practice, it is found 
that the larger size medium is much more effective 
than the small sizes. Llowever, another problem enters 


it this pom Unfortunately, the larger sized shot, while 


more rapid in action, tends to damage the work much 


more than small shot 
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Phere are two prin ipal reasous for the damaging ol 
work by large medium. The larger medium with high 
pressure at points of contact acts not only on the sur- 
face crystals, but also, due to excessive pressure, works 
on subsurface crystals and distorts the surface to a 
yreater depth. This type of heavy action produces 
“ball pattern” or “orange-peel” effects. The second 
drawback to large sized shot is the lack of fluidity of 
the mass when large size medium is used. [na rough 
qualitative way, this matter of fluidity can be shown 
by considering three containers loaded with steel balls. 
In one, let us say, We have ' -ineh balls, in the second, 
14-inch balls, and in the last, 4¢-ineh balls. Hoa stick 
is pushed into each pail in succession, it will be found 
that the stick can be thrust into the '.-ineh shot to 
quite a depth with little effort, with the 44-inch con- 
siderably more effort is required to move the stick even 
part way into the load, and in the case of the *%<-ineh 
shot. it will be found that the stick can be pushed only 
a littl way even with considerable effort. In other 
words, the large sized shot constitutes a mass, which is 
relatively rigid in character, whereas the small shot 
acts more like a fluid. In the tumbling barrel, Fig. 7, 
we find that the main mass of material is moving as a 
solid mass (to a large extent) and rotates with the 
barrel until it reaches the point where it starts to slide 
cross-wise of the barrel and down hill Parts which 
A” (Fig. 7 
barrel into the landslide zone are struck by the down 
If the shot is large, the 


parts projecting into the landslide are held in a rigid 


project from the mass, * , moving with the 


flowing work and medium. 


position and these parts receive the full impact of the 
down-sliding shot and work. Furthermore, the energy 
with which large balls strike the work will be much 
vreater with each collision than would be the case with 
smaller shot. In the case of the smaller shot, due to 
the more fluid character, the projecting part, “A” 
Fig. 7), will be able to cushion the shocks and shift 
its position sous to protect itsell 

Phe hardness of the work being burnished also should 
be considered here, since in practice harder metals 
can be burnished better with larger shot than would 
be the case with soft metals. The writer finds that for 
most soft metals a 5/32 inch ball is quite satisfactory 
Where diagonals and cones are required, it is prefer 
able to use the smaller sizes whenever possible, and 
usually a better job is obtained if a mixture of balls and 
diagonals (or cones) is used rather than the diagonals 
only. Diagonals, due to their sharp edges, are inclined 
to cause a choppy, orange peel type of surface. 

Point 6 Use as large a shot as possible without 
damaging the work. 

Before leaving the subject of burnishing shot, it is 
well to consider the condition of the shot itself. Bur 
nishing balls should be sparkling clean and look like 
drops of quick-silver at all times. [f the shot becomes 
rusty, rough, or dirty, a clean brilliant color cannot 
be obtained on the work. Hf the shot is merely dirty, it 
can be cleaned by tumbling it several times with a good 


grade of burnishing compound and thoroughly rinsing 
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the barrel each time. Sometimes the addition of a 
little alkaline cleaner to the burnishing compound will 
be found helpful. Hf the shot is moderately rough: ot 
rusted, then the best thing is to recondition the surface 


entirely, 


Polishing compounds are available which 
will bring back a sparkling surface to the shot in a 
After the polishing, the 
barrel must be rinsed thoroughly and the balls tumbled 


with several charges of burnishing compound before 


12 24 hour tumbling time. 


being put back into service. 
the dirt onto the surface of the work and spoils its 
brilliance. Dull shot has sufficient roughness so that 
it grinds small metal particles from the work and then 
these particles are pounded into the surface of the work 
to lower the luster and darken the color. 

Point 7 Weep the burnishing shot clean and brilliant 
for best results. 


The matter of size of barrel loads frequently is over- 
looked even by relatively experienced operators. Hf one 
piece of work were to be burnished at a time, a fine 
looking job could be turned out in most cases. How 
ever, if a half barrel load of work were to be tumbled, 
alone without any burnishing shot being present, there 
is a good likelihood that the pieces would be nicked 
badly from collision between parts. The nicking is 
more pronounced with larger sizes and heavier pieces 
than would be the case with small, relatively light 
work. Obviously, between the uneconomical condition 
where only one piece is tumbled and the damaging 
condition where no shot is used and pieces collide and 
nick, there must be some point where a reasonable load 
of parts can be tumbled and an acceptable finish ob- 
tained. Just where this point is, must be determined 
by trial in the equipment available. However, a ratio 
of 3 volumes of shot to | of work is a fairly average 
value for work ranging from | to 2 inches in major 
length and for larger parts higher ratios will be found 
best in practice. 


Point 8 Avoid too low a ratio of shot to work. 


Let us now consider the matter of burnishing soap or 
compound. While soap was used exclusively years ago, 
today most ball burnishing is done with a “built™ soap 
or compound, [tis recognized that most industrial wa 
ter contains varying amounts of calcium, magnesium, 
and iron salts. These salts react with the soap to form 
insoluble soaps which are useless for burnishing and 
which are sticky in character, adhering to the work 
and spoiling the color and brilliance ol the finished 
material. Burnishing compounds usually contain ap 
prec iable amounts of water softecing ingredients which 
prevent the curd formation. In addition, most com 
pounds contain buffers which maintain the burnishing 
solution at the proper pl. It is found in pra tice that 
compounds preferred for steel may not be entirely 
suited to brass or aluminum because brass may tarnish 
or aluminum may pit when tumbled with a compound 
designed for steel. On the other hand, carbon steels 
and cast iron may pit when tumbled with compounds 


designed for aluminum. Zine-base die castings present 
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BOTH LAYERS 
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telion within the burnishing 
harrel 


another problem, since generally a different type of 
compound is best for these alloys. In addition, com 
pounds may contain detergents, lubricants, and other 
special chemicals. As a result of differences in’ the 
chemical activity of different metals, it may be found 
desirable to use several different compounds in burnish- 
ing Operations. 

Point 9 Choose the proper compound for the job 
for maximum: brilliance and luster. 

While on the subject of burnishing compounds, at- 
tention should be called to a matter that is often over- 
looked and yet is a very common cause of trouble in 
barrel burnishing. As a rule, burnishing compounds 
are used at a concentration of about | oz /gal of water. 
As far as chemical solutions in the plating room are 
concerned, this is a very dilute solution, Cleaners may 
operate at 6 12 oz gal; plating solutions from 6 50 
oz/gal, and acid dips from 6 120° oz/gal Now if 
chemicals are dragged into the burnishing barrel from 
plating solutions or acid dips and this is a very easy 
thing to do when the work has cup-shaped recesses or 
where flat pieces tend to form closely packed stacks 
these acids and salts may react with the burnishing 
compound or soap and produce discoloration or pitting 
of the work and shot. Obviously, with concentrated 
solutions such as deseribed above, only a small amount 
need be dragged into the burnishing barrel to spoil 
completely the burnishing solution, 

Point 10) Be sure to rinse all work thoroughly in 
vood clean water If necessary, use two rinse tanks 
before putting the work in the tumbling barrel 

While the above ten ports do not cover all of the 
problems in bal! burnishing, the author feels that close 
adherence to the above rules will overcome the vast 
majority of the difficulties encountered in) practice 
It has been the writer's purpose to try to explain some 
of the underlying principles involved so that the oper 
ator can apply these ideas to his own problem moan 


intelligent rather than a hit-or-miss manner 
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DETERMINATION OF FREE CYANIDE AND ZINC 
IN ZINC CYANIDE SOLUTIONS 


INrRODL rioN 


The relative concentrations of zine and cyanide in 
zine plating solutions profoundly affect the properties 
of the deposit and the operation of the bath. It is 
common knowledge that the ratio of zine to the total 
sodium eyanide content must be maintained at a defi- 
nite value (1:2.8), depending upon the temperature, for 
proper operation of a zine plating bath.' In addition, 
the total concentrations of zine, hydroxide, and cyanide 
must be controlled in order to permit proper operation 
of the plating bath. Thus, it is of the utmost importance 
to have accurate methods for analyzing zine solutions. 

The usual methods of analyzing zine plating solutions 
for total cyanide content® involve a modification of 
Liebig’s argentimetric titration of cyanide More ap- 
propriately, these methods employ Denige’s modifica- 
tion, which consists of the detection of the end point 
with potassium iodide in’ an ammoniacal medium." 
However, the amounts of ammonia and iodide must be 
closely controlled, otherwise the end point may appear 
too early or too late. The analysis for total cyanide 
fails or yields erratic values in the presence of iron, 
copper, or other substances which tightly complex 
eyanide ion, and even pil and carbonates seriously af 
fect the results 


mane: 3 presents the available methods for the 


\ series of excellent articles by Hei 


determination of cyanide in brass plating baths and 
shows the limitations of each method. [tis of interest 
to note that none of the procedures currently tn use for 
determining ceyvanide makes use of an electrometric 
end poml 

The determination of zine in plating solutions gen 
erally involves a titration with standard ferroceyanide 
solution with either an external indicator or an internal 
indicator such as diphenylamine."” The procedure ts 
not very easily carried out since the end point is some 
what indistinet and at times even erratic. The pres 
ence of almost any metallic element will lead to error 
since the end point is determined by the oxidation 


reduction potential of the ferroevanide-ferric vanide 


MUERACAY 


couple which, in turn, is influenced by the ferroeyanide 
ion concentration that) remains unprecipitated by 
metal ions. Furthermore, the presence of cyanide and 
hydroxide affects the results. The titration is nearly 
empirical, for in order to obtain accurate results (+ 
0.3 per cent), the conditions of the titration must be 
rigidly controlled and should be identical with the 
standardization. Even the rate of addition of ferro- 
cyanide must be controlled. Thus, the usual procedure 
for the analysis of zine solutions leaves much to be 
desired. 


Dierinrrion or Free Cyanipt 
“Free cyanide” is generally defined in two ways: 
1. The sodium cyanide in excess of the amount re- 
quired to keep all metal compounds in solution." 
2. The sodium cyanide in excess of the amount re- 
quired to form a metallic complex cyanide corre- 
sponding to a definite formula, e.g., NacZn(Cn),.! 
The first definition merely specifies a physical con- 
dition of the solution and outwardly does not concern 
itself with an exact description of the chemical com- 
position of the solution. The practical electroplater 
generally interprets this definition as a specification of 
the solvent action of the solution on a metal surface. 
Since the solution contains no “free eyanide,” it: is 
assumed that the bath cannot dissolve metal of the 
sume composition which ts represented by the metallic 
constituents in the bath = Such an interpretation, 
although widespread, cannot be substantiated because 
a bath containing zine, copper, and enough cyanide to 
produce a clear solution will dissolve brass of a similar 
composition “This comes about because the stability 
of the iricyano-copper complex is so much greater than 
the stability of the tetracyano-zine complex that the 
copper metal in the brass will be preferentially dissolved 
and the tetraceyano zine complex in solution will be 
decomposed to furnish the necessary cyanide ions. 
Furthermore, the first definition is dependent upon 


other conditions. For example, the amount of evanide 


*Presented at the Forty-First Annual Convention of the American Elec troplaters’ Society, July 13, 1954, 
William Hl. Chandler Chemistry Laboratory, Lehigh University, Bethlehem, Pennsylvania. 
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required to produce a clear solution of zinc is determined 
by the concentration of sodium hydroxide and may 
even be essentially zero: 

1 NaOH + Zn(CNn Na.ZnO,. + 2 NaC nN + 2 H.0O 
7ZW(OH). + 2 NaOH NaeZnO. + 2 H.O 


It is assumed that the insoluble portion of an alkaline 
zine bath is either zine cyanide or zine hydroxide. Even 
temperature and the presence of other substances such 
as carbonates and ferrocyanides profoundly intluence 
the value of “free cyanide” described by the first defini- 
tion. Thus, the first definition is of value for “rule of 
thumb” procedures or for practical utility where the 
chemical significance of the definition is ignored. 

The second definition seeks to specify a condition 
which is rational and which can be measured exactly 
by some means. Hlowever, the definition as given does 
not specify the conditions under which measurements 
are made 


In the case of a zine cyanide solution the 
alkalinity will determine the amount of free cyanide: 


Na. Zn(CNn), + 4 NaOH 
NaoZnO, + 4 NaCn 4+ 2 HO 


This is also the fundamental difficulty involved 


in the determination of free cyanide in plating baths, 
for under a given set of conditions there exists a 
definite amount of free cyanide and the methods for 
determining cyanide (such as titration by silver ni- 
trate) disturb the equilibrium by removing the free 
cyanide, 

Most analytical procedures for determining “free 
cyanide” in zine solutions are based upon this definition 
in that free cyanide is considered to be the sodium 
cyanide in excess of the amount required to complex the 
entire zine content of the bath; the formula of the zine 
complex is also defined. Although such a definition 
discloses nothing about the free cyanide content of the 
bath under operating conditions, it affords a satisfac- 
tory procedure for controlling plating baths. To a 
certain extent, it may be assumed that the “free ey 
anide” determined as indicated above will be added to 
the cyanide ion given up by the zine complex under the 
conditions of operation of the bath. In fact, practice 
has shown that the effects attributable to free cyanide 
are nearly directly relatable to the “free cyanide” as 


determined by this definition. 


\ New Derrinrrion 

The second definition given above indicates that 
“free cyanide” should be determined as sodium cyanide 
thus giving the impression that the gross concentration 
of sodium cyanide in the bath is responsible for what 
ever effects are attributable to free eyvanide. This would 
be true in very dilute solutions but, in concentrated 
solutions such as are encountered in plating baths, the 
aclivily of the eyanide ion is the governing factor and, 
unfortunately, the activity is not linearly related to the 
concentration and is severely affected by the presence 
of large quantities of “inert” salts. Thus, the proper 
procedure for evaluating “free cyanide” would not dis 


turb the equilibrium conditions in the bath and would 
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yield values for the aelivily of the evanide ion. Such a 
procedure is currently being used for the determination 
of the activity of the hydrogen ion (pH). On the basis 
of these observations, the following definition of “free 
cyanide” is proposed: Free cyanide is the activity of 
the cyanide ion expressed as sodium cyanide in’ the 
bath at operating conditions. 

This definition is, of course, an ideal one, but to date 
no procedure for measuring the activity of the cyanide 
ion has been developed. In fact a simple, practical 
procedure for measuring the activity of the cyanide 
ion Will be subject to even more errors than the deter- 
mination of the pH of concentrated solutions. 


Ee APERIMENT AL 

The electrometric titration of zine cyanide solutions 

Was investigated by Glasstone' and it was found that 

NwZn(CN), is the only complex of zine and cyanide 

Which forms in dilute solutions. On the premise that 

the potential of the system 

Zu,Z0°?, Zu(GNn), KEL CL yg Pt 

is the funetion of the evanide ion concentration, since 

Znt? + 4 CN Zn(CNn), 


it should be possible to determine the activity of the 


cyanide ion in zine cyanide solutions by measuring the 
voltage developed between zine and calomel electrodes. 
It was realized that pH and temperature, among other 
things, would influence the results. Furthermore, it 
was recognized from the start that the value of all elec 
trometric results are strongly dependent upon whether 
equilibrium can be established between the metal and 
its jons. 


I pparalus 

The apparatus used for all electrometric measure 
ments consisted of a 250-ml beaker into which was 
placed a mechanical stirrer, the electrodes of a pil 
meter (Beckman Model G 


saturated calomel electrode. The glass electrode 


ao metal electrode, and a 


Beckman 1190) was made of “general purpose glass” 
and so required correction for sodium ton concentration 
at high pHt values. 

\ 50-ml burette was arranged in position for titra 
tions. \ bar ol pure PATI Wiis used asa zine ele trode 
A small thermometer was mounted in the beaker to 
measure the temperature during titration. The po 
tential developed between the calomel electrode and 
the metal electrode was measured with a vacuum tube 
millivoltmeter built by the author. This voltmeter has 
an input impedance of 50° megohms with a l-volt 
range capable of being read to the nearest 2 millivolts. 
Any of the modern high impedance voltmeters, such as 


pl meters, can be used to measure the potential, 


Resulls 

\ preliminary titration of 100 ml of O.b molar NaCN 
with O.L molar NaCN with O.b molar ZusO, indicated 
that equilibrium between zine metal and its ions in 


evanide solution was achieved too slowly for use in 
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hig. 1. Potentio- 
metric litration of 
100 ml of O71 
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1y NOs, using a 
silver electrode. 
The amnontia 
concentration ts 
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20 24 32 


Mi. O2N Ay 


0.75 molar 


practical titrations. The potential remained at about 

1.3 volts versus saturated calomel electrode until 
about half of the eyvanide was consumed, and then the 
voltage slowly dropped until nearly all the cyanide was 
The voltage in the vicinity of the equiva 
1.0 volt) and 


The end pot 


consumed 
lence point quickly dropped to about 
then leveled off at about 05 volt. 
break was large, but equilibrium was slowly achieved. 

kor contrast, the same titration was run using LOO 
ml of O.) molar AgNO, with a calomel-silver electrode 
system (silver electrode: Sargent S-30515). hquilib 
rium Was quickly established at all times and repeated 
titrations were closely comparable point for point along 
the parts of the curve where either excess « yvanide or 
silver were present (Fig. | 

Since the lower part of the curve indicated that the 
silver ion concentration in solution (and so the poten 
tial developed between silver and calomel) is sensitive 
to the cyanide concentration, it was decided to use the 
silver electrode as an tdicator of free cyanide. The 
silver ion concentration measured by the silver ele 
trode potential is the result of the equilibrium 

Av((lN\ ” Av + 2CN 

Pilot e\periments cpt khly revealed that when ditles 
ent electrodes were immersed in various baths contain 
ing different ratios of cyanide and zine as well as differ 
ent hydroxide concentrations, the potentials were not 
strictly reproducible. Tlence, the idea of using a silver 
electrode or a zine electrode as an indicator of fre 
‘ varnick Wiis abandoned 

The chief factor which controls the potential de 
veloped between an electrode and the solution in which 
it is immersed is the concentration of its ions. This 
potential is given by the familiar Nernst equation 

he OG 0.059 log (Ag 

If it be assumed that there are almost no silver tons 
in the solution contaiming cyanide, when silver metal is 
immersed in it, the above equation shows that) the 
silver will assume an extremely high potential with 
respect to the solution. ‘Thus, some silver must dis 
solve and the concentration of silver at the electrode 


solution interface will increase in an effort to relieve 
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the electrical stress. Under these conditions, the rate 
of diffusion of silver ions away from the interface will 
control the potential Which the silver metal will assume. 
Further, the diffusion of cyanide into the interface will 
also control the silver ton concentration at the interface, 
In concentrated solutions of cyanide, the rate of diffu 
sion of cyanide will be so high that the rate of solution 
of the silver metal will control the developed potential. 
Thus, the surface area and surface characteristics of the 
silver electrode are involved in such measurements. 

When a metal is immersed in a strong solution of its 
ions (ca, 0.005-0.20 molar), the solution tendency is 
decreased and a true equilibrium: is established between 
the metal and its ions. Since large amounts of the 
metal electrode do not have to dissolve to maintain an 
equilibrium with its ions in the interface, the equilib- 
rium is achieved rapidly and for all practical purposes is 
independent of the condition of the metal surface. 
Pilot experiments showed that silver electrodes im- 
mersed in solutions of silver nitrate or sodium argento- 
cyanide quickly assumed stable, reproducible poten 
tials (+ 0.001 volt 


Liebiq's titration 

The titration of sodium cyanide by silver ion pro- 
ceeds smoothly. Typical results are shown in Fig. 1. 
When the potential rises above —0.15 volts, a precipi- 
tate appears. Denige’s modification of Liebig’s titration 
involves the use of potassium todide as an indicator in 
the presence of ammonia, The ammonia serves chiefly 
to maintain the pH at a fixed level and to dissolve 
certain silver salts which may form during the titration. 

By inspection of Fig. 1, it becomes apparent that the 
equivalence point of the Liebig titration is in’ the 
vicinity of —0.150 volts versus the saturated calomel 
electrode; although it is granted that an end = point 
value in the vicinity of —0.300 volts rersus the saturated 
calomel electrode would suffice for all practical pur 
poses. In the titration curve with ammonia, the end 
point value of —0.300 volt practically coincides with 
the Liebig titration. 

A value of 


electrode means that the silver ion concentration is 


0.06 log (Ag 


0.300 volts versus the saturated calomel 


0.26 —| é 0.81 
(Ag iD 
Where —0.26 Is the value of the saturated calomel elec 
trode with respect to the normal hydrogen electrode. 
The concentration of iodide ion theoretically required 
to precipitate silver iodide at this concentration of 
silver ion is given by the solubility product relation 
Ag’) (I Ix 10 
and when (Ag loo 10 
Any deviation from this iodide ion concentration will 
lead to error, Generally, the amount of iodide that is 
added is too great and so the end point is premature. 
Fig. | also shows the type of curve which is obtained 
When cyanide in the presence of ammonia is titrated 
With silver nitrate. The presence of ammonia tends to 
reduce the sharpness of the end point break in the elec- 
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trometric titration and so makes it somewhat more 
difficult to obtain accurate results. Llowever. the end 
point indication in the usual analyses when titrating to 
the first) permanent opalescence is more easily pet 
ceived in the presence of ammonia and potassium todide 


than without as in Liebig’s original procedure 


LAPERIMENTS with ZINC CYANIDE SOLUTIONS 


Solutions of zine sulfate (lL molar), sodium cyanide 


lo molar), and silver nitrate (0.200 molar) were made 
up and accurately standardized. The silver nitrate 
solution was standardized with dry potassium chloride 
using fluorescein as an adsorption indicator, It was 
found that reagent grade silver nitrate dried at L10° ¢ 
for several hours vielded solutions 0.2000 0.0003 
When made by dissolving 33.978 g. of the salt and di 
luting to exactly one liter. The zine sulfate solution 
Was standardized by titrating with ferroeyanide and 
determining the end point electrometrically. The 
sodium cyanide was standardized before use by an 
electrometric titration (Fig. 1). By mixing appropriate 
amounts of these solutions, it was possible to make 


zine evanide solutions of different Known concentrations. 


Liebiq’s titration of zine evanide solutions 


Fig. 2 shows the titration curve of a O.OL molar 
solution of NaoZn(GN),, containing excess cyanide, 
using a silver electrode. The initial portion of the 
curve is not always reproducible since the concentra 
tion of silver ions in the bath ts initially quite small and 
equilibrium values are not achieved, 

Liebig’s method with a visual endpoint is not applic- 
able to the determination of total cyanides in the pres 
ence of zine since a precipitate of zine hydroxide or 
eyanide appears when half of the cyanide content is 
complexed by silver. It is extremely interesting to 
note, however, that the precipitation of the zinc salt 
tends to maintain the concentration of silver ton and 
the pH constant. Before turbidity appears, the free 
evanide and the cyanide from the dissociation of 
ZniCn), 2 is titrated. As the amount of the free 
sodium cyanide gradually decreases, the alkalinity 
decreases and zine no longer can remain as zincate so 
it precipitates. When all the cyanide has been com 
plexed (above I 0.15), silver eyanide precipitates 
and maintains the silver ton concentration at a fixed 


value 


Denige’s titration of zine evanide solution 


The results of titrating an ammoniacal O.OL molar 
solution of Nao Zn N 


shown in Fig. 3. 


, containing excess evanide are 
Since zine hydroxide is soluble in 
ammonia, no precipitate forms prior to the titration of 
the total evanide content, and no distinct end point 
break appeers in the titration curve. Thus, when po 
tassium iodide is used to effect visual determination of 
the end point, small variations in the concentration of 


iodide will cause rather large errors 
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(CYANIDE: SOLUTIONS 

Preliminary experiments with solutions containing 
zine and eyanide had shown that the potential of the 
silver electrode was not reproduc ible at the start of the 
titration until a sufficient amount of silver had been 
added. Furthermore, it was noticed that the pH of the 
medium greatly affected the potential of a silver elec 
trode immersed in a solution of zine cyanide containing 
silver cyanide, 


The effect of pu on the potential developed between 


a silver electrode and a saturated calomel electrode 
immersed in solutions, which are 0.1 molar in NaAg 
((N). and contain various amounts of NaoZn(CN),. 
is indicated in Fig. 4. The important thing to be 


noted is that a fourfold increase in concentration of 
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a solution O1 molar in’ NaAglCN|, that contains 


VaZnlCn | 


Na Zn(CN), changes the potential only by 0.025 volt. 
Furthermore, the same curves, within 2 or 3 millivolts, 
were obtained by two operators each working in differ- 
ent laboratories. Thus, the voltage developed by a 
silver electrode immersed in 0.1 molar NaAg(CN) 
containing Na oZn(CN), is reproducible at pH values 


from 8 to 12. 


Titration of zine eyanide solutions in NaAg(Gn 


\ solution of 0.2 molar NaAg(CN)> was prepared 
by placing 600 mil of water in an 800-ml beaker, adding 
19.6 gm of NaCN, and slowly adding (while stirring 
vigorously) 34 gm of AgNOs dissolved in about 100 mi 
of water. The solution was. stirred for four hours 
during which time any precipitated silver salts were 
dissolved by the addition of small quantities of NaCN. 


Vhe silver electrode and calomel cell were next) im- 





FREE CYANIDE COMBINE D 
~ 2 


CYANIDE 


- 


Na, ZAtON),| — ZaiCNI, 


TITRATION CURVE OF 
0o00e3s5 mw ZINC PLUS 


EXCESS Necn in Ol NaAg ICN), 








wil 





v T 


Mi O2N A,’ 


Fig. 5. Turation curves al different pil values of a 

solution OF molar in NaAglCN}, and 0.00835 

molar in zine tons, containing more NaCN\ than ts 

required lo form NaZN(CN\, The tonic strength 

is 0.4. When corrected for sodium ton concentra- 

lion effects on the glass electrode, the 12 pH value is 
actually 11.70 
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keffect of pil on the silver electrode polential of 


mersed in the solution and the potential measured. 
By the addition of 0.2 molar AgNO, or | molar “aCN 
solution, the voltage of the silver electrode was ad- 
justed to 0.20 versus saturated calomel electrode. 
After standing several hours, the voltage was checked 
and the solution was filtered and diluted to 1 liter. 

Titration curves for solutions of Na.Zn( CN), con- 
taining excess cyanide were carried out as follows: A 
solution of O.L molar Na.oZn(CN), containing excess 
cyanide was prepared by diluting 10 ml. of | molar 
zine sulfate and an appropriate amount of | molar 
sodium cyanide solution to 100 ml. Then, samples of 
this solution were pipetted into a 250-ml beaker to- 
gether with 50 ml of 0.2 molar NaAg(CN),. and enough 
water was added to bring the volume to about 100 mi. 

Preliminary experiments had shown that the voltage 
developed by the silver electrode in solutions of this 
hind was not greatly influenced by as much as a two- 
fold dilution. Thus, it was not necessary to dilute 
these solutions accurately, and the addition of less than 
50 ml of titrant would not affect the value of the 
measured voltage (0.005 volt) provided the pH after 
dilution was adjusted to the initial value (Fig. 4). 

In the usual zine plating bath, there is a high con- 
centration of sodium salts for cyanide or hydroxide is 
constantly added to maintain given levels of these sub- 
stances. Thus, if a sample of a zine plating bath were 
to be titrated with silver nitrate in the presence of 0.1 
molar NaAg(CN)o, the voltages developed by the 
silver electrode would be affected by the high concen- 
trations of diverse ions introduced by the bath. Since 
the activity of a univalent ion is nearly constant in 
solutions of ionic strengths of the order of 0.1, the 
solutions of zine cyanide in 0.1 molar NaAg(CN)> used 
in the following experiments were brought up to, this 
ionic strength by the addition of an appropriate 
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Fig. 6. Potentiometric litralion curves at different 
pH values of a solution 0.1 molar in NaAg{(CN), 
and 0.033 molar in zine tons, containing more 
\NaCN than is required to form Na,ZN|CN\. The 
ionic strength is 0.4. When corrected for sodium 
ion concentration effects on the glass electrode, the 


1? pH value is actually 11.7 
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amount of sodium nitrate. Further experiments showed 
that the addition of rather large quantitites of salts 
such as NaNO; or NaCl did not appreciably affect the 
measured voltages. 

Figs. 5 and 6 show the titration curves of 0.00835 
molar NaoZn(CN), and 0.0333 molar NaoZn(CN), con- 


taining excess NaCN. The pH was maintained at the 


indicated values by the addition of small quantities of 


strong H.SO, or KOH. The sodium ion correction for 
each solution was applied to the pH values as read on 
the pH meter; KOH was used to maintain pH values 
since it did not disturb the values of the sodium ion 
concentrations calculated from the sodium cyanide 
added to the solutions. After each addition of titrant, 
at least 3 minutes were allowed to elapse before the 
potential of the silver electrode was measured, 

The effect of pH on these titrations is quite startling. 
In the first place, titrations at pH 12 give no indication 


of the formation of zine cyanide or of the titration of 


the cyanide in excess of NaoZn(CN), On the other 
hand, they give the correct value for the total cyanide 
content with a large end point break. Potential meas- 
urements in the vicinity of the end point are slow to 
come to equilibrium. This titration is similar to that 
proposed by Heiman and MeNabb* in that it is a titra 
tion of total cyanide in strongly alkaline solution. 

The titrations at pl! 8 and 10 give incorrect values 
for total eyanide but both give accurate indications of 
At pH 10, the end point 
break for the excess cyanide is larger and better defined 


the value of free cyanide. 


than at pil 8; on the other hand, the end point break 
corresponding to the titration of cyanide in excess of 
Zn(CN)> is better defined at pH 8 than at 10. 

These curves were reproduced many times using 
different silver electrodes and new solutions. 

The effect of the presence of carbonate and am- 
monia Was found to influence the shape of these curves. 
For example, while ammonia affects the titration curves 
at any pH value, carbonate affects the titration mostly 
at pH! 8. Fig. 7 shows the depressing action of large 


amounts of carbonate 


PrRoposep ProcepURE roR CYANIDE ANALYSIS 

On the basis of the results indicated in Figs. 4, 5, 
and 6, the following procedures for the analysis of zine 
cyanide solutions are suggested. Fig. 8 indicates the 
scheme of analysis. 

By adding 0.2 molar AgNO, to a solution of 0.1 
molar NaAg(CN), containing a sample of zinc cyanide 
maintained at pH! 10, the cyanide in excess of Na.Zn 
(CN), is indicated by the volume of AgNO, needed to 
bring the potential developed between silver and satu- 
rated calomel electrodes to —0.355 volt. The solution 
is then adjusted to pH 8; the potential rises to about 

0.3 volt. Silver nitrate solution is added until the 
potential of the silver electrode becomes —0.205 versus 
saturated calomel electrode, meanwhile maintaining 
pH = 8. 
cates the cyanide in excess of Zn(CN)». 


The volume of silver nitrate required indi- 
Then potas- 
sium hydroxide is added to the solution to bring it up 
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kig. 7. Uhe effect of NaHCO, | pil 8.15] 

on the potentiometric titration curve of a 

solution of NaeZn{CN\, in) O14 molar 
VaAgiCN|.. pll = 8 


to pL 12.) The potential drops to about —0.33 volt. 
Silver nitrate is added until the potential of the silver 
electrode becomes —0.10 volt versus saturated calomel 
electrode while the pH is maintained at 12. This 
volume of silver nitrate corresponds to the eyanide 


bound as Zn(CN )s. 


Procedure A 

This procedure for analyzing zine cyanide solutions 
assumes that the sample may contain cyanide in excess 
of that required to complex the entire zine content as 
NaZn(Cn), and that the Za(CGN). content is: 6 10 


oz/gal. 


(1) ‘Transfer a 5-ml sample of the bath to a 250-ml 
beaker. Add 35 ml of water and 2-3 gm of 
KOH. Place a watch glass on the beaker. Note 
the level of the solution in the beaker. 


Boil the solution gently for at least 10 minutes 
to remove ammonia. Cool quickly by putting 
the beaker in cold water. 
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TABLE I. 


RESULTS OF ANALYSIS OF SYNTHETIC ZINC CYANIDE SOLUTIONS 


Different size samples of each solution were used) 
(All values in ounces per gallon) 





Solution pu 8 


Actual 


1 heor V 


, 
, 
, 
, 


Actual () 
Theory 0) 


Actual 1 tl 


Theory 1.45 


Actual 0 60 
Theory 0 00 


Actual 0 00 
Theory 0 60 


Actual 


Theory 


0 991 
0.975 94 





Sodium Cyanide 


Ratio 
(NaCN 








Add enough water to restore the volume of 
Add 10 mil of 5 per cent 
Bal, solution to precipitate any carbonate. 
Add 50 ml. of 0.2 molar NaAg(CN),. solution. 


Put the beaker in position in the electrometric 


solution lost by boiling 


titration apparatus, 

Adjust the solution to pli 10 by adding tiny 
drops of 1:3 sulfurie acid or 1 per cent KOH 
as needed, 

Titrate with 0.200 molar AgNO, to a potential 
of —0.355, maintaining the pH at 10 during the 
titration and especially at the end point. Record 
the volume of AgNQOs used. (A). 

Adjust the solution to pli 8 by the cautious 
addition of acid, 

Titrate with 0.200 molar AgNO, to a potential 
of —0.205, maintaining the pH at 8 The equi 
librium voltage is achieved slowly in the view 
ity of the end point. Therefore, add only 0.2 
ml of AgNO, at 
reaches —0,.280 and then only a drop at a time 
thereafter. Wait for equilibrium. Reeord the 
volume of Ag NOs used. (B). 


a time when the potential 


Adjust the solution to pH 12 by adding 1 pet 
cent KOH, Titrate with 0.200 molar AgNO, to a 
potential of about 0.32 and then drop-by 
drop, slowly approach the equivalence potential 

0.100 volt while maintaining pH 12.) Record 


the volume of AgNO, used. ( 


Caleulalions 
Potal cyanide as NaCN 
oz/gal ml (A + B+ ©). 0.524 
Free cyanide as NaCN in excess of NaoZn(CNn), 


oz gal mil A x O.521 
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Free cyanide as NaCN in excess of Zn(CN 
oz/gal ml (A + B) x 0.521 


/ ’rocedure B 


For solutions which contain from 8-10) oz/gal of 
Zn(CN). and not enough NaCN to form NaZn(CNn 
a titration to pH 10 is unnecessary. In these solutions, 


(Zn(CN )o) 


the ratio is less than 1:2. Follow: proce- 


(NaCN) 7 
dure A, omitting steps (6) and (7). In the calculations, 
the ml of AgNO, corresponding to the titration at pit 


10 will be zero, that is A = O, 


Resutrs or Cyanipe ANALYSIS 


Solutions containing different amounts of zine and 
cyanide with and without excess NaOH were made up 
and analyzed in accordance with procedure A. The 
results shown in Table [clearly indicate the validity 
Bath No. 6 contained, in addition 
to eyanide and 0.1 mole of zine, 0.1 mole of sodium 
carbonate, 0.0L mole of KyFe(CN),, 
ammonium chloride. 


of the pron edure. 


and 0.1 mole of 
The excellent: results obtained 
with a solution containing such a high concentration of 
substances which might interfere definitely establish 
the value of the procedure. 


DreTERMINATION OF ZINE 


The need for a rapid and accurate method for the 
determination of zine in plating solutions is quite 
obvious to all platers. The theory and the chelato- 
metric determination of zine by means of ethylenedi- 
aminetetraacetic acid (EDTA) has been described by 
Schwarzenbach, ef al.® ©) 17.) 


Unfortunately, EDTA forms complexes with almost 
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all metallic elements in basic solutions so that it is not 
generally applicable for metal analyses without prior 
separation or mashing of interfering substances.  hin- 
nunen'® has shown that it is possible to determine zine 
in metallurgical products by masking copper, cobalt, 
ete., with cyanide and then releasing the zine from its 
cyanide complex by the addition of formaldehyde. The 
lightly bound cyanide in the copper and cobalt com 
plexes is not destroyed by formaldehyde. The follow- 
ing procedure makes use of an EDTA titration in the 


presence of cyanide for the determination of zine. 


Procedure for zine analysts 

This procedure is designed for plating baths contain- 
ing from 6-10 oz gal of Zn(CN). or 3-5 oz gal of zine 
in acid zine baths. 


Reagents: 

(1) Ethylenediaminetetraacetate solution — Dissolve 
exactly 74.42 gm. of reagent grade disodium ethyl- 
enediaminetetraacetate dihydrate in a solution of 9 
gm NaOH in 200 ml of water and dilute to exactly 
one liter, This solution may be assumed to be 0.2000 
molar or it can be standardized with pure zine metal, 

(2) Buffer solution Dissolve 54 grams of NHAC 
in water, add 350 ml of concentrated NEO and di 
lute to about one liter. 

(3) KEriochrome Black To solution Dissolve 0.2 gm 
of Kriochrome Black Tin about 50 ml of methanol. 

(4) Formaldehyde solution — Dilute 35 per cent for 
malin with an equal volume of water, 

(5) Sodium cyanide solution 5 molar. 

Procedure 

(1) Transfer 10 ml of the bath to a 250-ml Erlen 

meyer flask. 
If the solution is acid, add sodium hydroxide 
solution until a permanent precipitate of zin 
hydroxide is just formed. Then add 5 ml of 5 
molar NaCN, mix well, and carefully add HLSO, 
until a permanent precipitate results. Ef the so 
lution is basic, add dilute sulfuric acid until a 

precipitate just forms. 

Add 25 mil of buffer solution and 20 ml of water. 

Add 3 drops of Eriochrome Black TO indicator 


solution. 


Add 5 mil of formaldehyde solution; if the indi 
cator is not red, add 5 ml more. 

Titrate with EDTA until the indicator changes 
toa blue color. Add 5 ml of formaldehyde; if the 
indicator turns red, continue the addition of 
EDTA. Repeat the addition of formaldehyde at 
the end point. 

Record the volume of EDTA used. 


Caleulation 
ml EDTA \ O.174 
ml EDA y 0.312 


oz gal of zine 


oz/gal of Zn(CN 


Remarks 

The titration of zine by EDTA is not affected by 
carbonate, ferrocyanide, ferricyanide, cobalt, copper, 
iron, chromium, and aluminum. However, cadmium, 
calcium and magnesium are titrated by EDTA in am- 
moniacal medium. Thus, calctum and magnesium salts 
will interfere. The caletum and magnesium content 
of basic zine baths is likely to be low, but acid zine 
baths may contain large quantities of calcium and 
magnesium salts. The excellent results obtained with 


this procedure are indicated in Table L. 


SUMMARY 

The two definitions of free cyanide which are in gen- 
eral use are discussed and a new one is proposed based 
upon the activity of the eyanide ion. Liebig’s proce- 
dure for determining cyanide and Denige’s modifica 
tion are discussed with respect to their potentiometric 
titration curves. 

It has been found that the potentiometric titration 
of 0.03 molar zine cyanide solutions in O.} molar NaAg 
CN), at pH 10, 8, and 12 yield results for cyanide in 
excess of NaoZn(ONn),, cyanide in excess of Zn(CGN)o, 
and total cyanide, respectively, These facts become the 
basis of a procedure for analyzing zine cyanide solu 
tions. 


\ procedure for the analysis for zine in either acid 


zine plating solutions or basie zine cyanide plating 
baths based on an EDTA titration is deseribed 
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DISCLSSION 


Dre. Wacren Meyer (Enthone, Ine., New Haven, 
Conn. Dr. Muraca has developed a rather interest- 
ing method for analysis that may have more important 


I think 


the average plater who realizes that sodium cyanide 


uses with respect to other plating solutions. 


and sodium hydroxide play almost equally important 
roles will agree with what Dr. Muraca said. One can 
notice from the curves that the effect of pH was about 
as important as the effect of cyanide on the potential. 

We are interested in the actual electrode potential. 
I wonder if this method would not be more applicable 
in determining the deposition potential of simple solu- 
tions such as a copper or a brass plating solution? 

Dn. Monaca 
per and it seems to work pretty well. [ have not really 


I have tried it in the presence of cop- 


investigated all the phases of the work so that I can 
not say today that [ think this method of analysis is 
applicable to brass or bronze plating solutions. 

Iam sure that the presence of small quantities of 
copper does not affect the titration curves, for the 
cyanide that is present with the copper is not titrata- 
ble by silver. That really is not part of free cyanide 
anyway but a part of the total cyanide content, the 
absolute lolal eyanide content of a solution, and that is 
not what a plater is after. He is interested mostly in 
the active cyanide that is available for anode corrosion 
rather than the total eyanide that is tied up in the 
solution. Lam not absolutely sure what the story will 
be in the presence of large amounts of copper in baths 
that are characteristic of brass and bronze plating so- 
lutions. [assure you it is under investigation —[ would 
Hot miss something so simple. 

Motors, Detroit, 
Is there 


in your analysis any interference by the sulfide used 


Min. Josepn Zerkz (Cadillac 
Mich Nothing was said about sulfides. 


as zine brightener? 


Dn. Viinaca 


the OL molar silver evanide solution, the sulfide will 


I know that if sulfide is present in 


precipitate as silver sulfide and that it will be present 


as a sludge. In other words, the sulfide impurity is 
precipitated and dropped out of the picture. 

Min. Myron B. Dicein (Hanson-Van Winkle-Mun- 
What is the effect 


of the variation in temperature on the analytical re- 


ning Company, Matawan, N. J. 


sults in the potentiometric determination of cyanide? 

Da. Menaca: I did not mention temperature. In 
fact, there are many factors that [ left out of a discus- 
sion of this type. Most of you realize that a technical 
paper like this can be blown up to last all afternoon, 
and T was not interested in doing that. You can read 
the final paper as it is published and will find there a 
In re- 
sponse to your question, the temperature does affect 


lot more information than is presented here. 


it. In fact, every 5° rise in temperature will raise the 
silver potential | millivolt, and generally speaking 
these titrations are carried out to plus minus 5 milli- 
volts so that even on a hot day the titrations are sufli- 
ciently accurate. In spite of these small variations 
with temperature | carried out the titrations at a con- 
stant temperature of 25°. 

Mr. Evony B. Micnen (Thomas Strip Division, 
Pittsburg Steel Company, Warren, Ohio): How accu- 
rate would be the determination of the zine concentra- 
tion from the electrometic titration of the cyanide 
complexed with the zine? 

Dn. Menaca: The determination of zinc by these 
procedures is possible only when there is enough cy- 
anide to form the complex Na» Zn (CN), Under this 
condition, achieved normally in the sample or by the 
addition of cyanide, the concentration of zine should 
be determined with an accuracy approaching that 
usually obtained in ferrocyanide titrations with an 
internal colorimetric indicator. 

It is particularly interesting to note that titration 
errors are reduced by a factor of four since four cy- 
anides combine with one zine. These electrometric 
titrations permit the simultaneous determination of 
free cyanide, total cyanide, and zine in solutions of 


NA.» Zn (CN), + NaN, 





For 
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NICKEL PLATING FROM THE SULFAMATE BATH’ 


BY RICHARD C. BARRETT + 


lhisroRICAL 


Nickel plating from sulfamate solutions was first 
announeed in 1958 by Piontelli! and Cambri in Ttaly 
Although Piontelli and his co-workers? +3: 4°. 6.7.8. %, 10 
continued to report regularly upon their progress of 
plating from sulfamate solutions during the subsequent 
ten years, the bulk of their research was confined to the 
development of bath formulae for plating or electro- 
winning of lead. 

Co-incidental with the announcement" of a commer 
cial source of production of sulfamic acid in this coun 
try during the late 1930's, further interest was aroused 
domestically and several descriptions only of laboratory 
interest were published by Choguill,"?) Mathers," and 
Forney." In 1940 a patent was issued to Cupery 
covering the plating of copper, nickel, and lead from 
sulfamate electrolytes. 

During the ensuing ten years after the granting of 
the Cupery patent, no further published data upon 
nickel plating from sulfamate baths appeared on record 
until 1950 when Barrett'® described a bath introduced 
to the electrotype industry late in 1919. As far as is 
hnown, this event marked the first reduction to prac 
tice in this country of any sulfamate plating bath for 
the electrodeposition of nickel upon a commercial scale. 

Within the five-year period following 1949, more 
than 60 commercial sulfamate nickel plating baths 
were installed, comprising more than 50,000 gallons of 
solution. Such magnitude has made possible the collec- 
tion of a large backlog of operating performance data, 
some of which are reported in this paper. 

This new activity also encouraged further papers in 
the technical journals on sulfamate nickel plating as 
evidenced by the published discussions of Peters,’ 
Gurnham,'* and Barrett." Recently, Diggin?’ pre 
sented a paper before the Fourth International Con 
ference on Electrodeposition and Metal Finishing at 
London, in which he describes a nickel sulfamate 
chloride bath. 


The few references in the literature to sulfamate 
plating baths, the meager knowledge of the properties 
of the relatively new sulfamic acid, and the early high 
cost of the acid combined with a short supply of nickel 
during the years of World War [Ll and continuing 
thereafter discouraged active interest in any new nickel 
plating process. 

Because of many desirable physical properties of 
nickel deposits plated from sulfamate baths, particu- 
larly with reference to low internal stress and the sig- 
nificance of stress upon premature fatigue failure, the 
aircraft industry as well as others are now actively 
evaluating the sulfamate nickel plating bath. [tis pre- 
dicted that sulfamate nickel plating will eventually be 
as common as the familiar Watts nickel. 


DESCRIPTION OF SOLUTIONS 

Any description of sulfamate plating baths must of 
necessity start with a deseription of the unique proper- 
lies of sulfamic acid and its salts. 

Sulfamie acid is a white crystalline inorganic solid, 
nonhygroscopic and nonvolatile. Tt may be conven 
ientlyl| handled and stored. In strength and chemical 
structure itis very similar to sulfurie acid." 

Sulfuric Acid, H.SO, Sulfamie Acid, HSO.NEE 

() () 


OH SS OH »~—-S-—OH 


() () 

The substitution of an amino group (NEL; for one of 
the hydroxyl (OW) groups of sulfuric acid undoubtedly 
gives to sulfamic acid many of its unique properties 
Which are reflected in the quality of electrodeposits ob- 
tained from its metal salts in solution. 

Sulfamic acid is moderately soluble in water, yield- 
ing solutions which are highly acid and compare in pil 
range with those of the three common mineral acids, 
nitric sulfuric, and hydrochloric (Fig. | 


*Presented at the Forty-First Annual Convention of the American Electroplaters’ Society, July 13, 1954 


tBarrett Chemical Products Company, Shelton, Connecticut. 
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hig. f. pil ron 

centration curves 

comparing sulfam 

ie acia with other 
ae ids 


Phe metal salts of sulfamic acid are extremely soluble 
and in many tustances are the most soluble metal salts 
known Pinhole | Nic hel sulfamate, Ni Nil sO) . is 
so soluble that it cannot be successfully re-crystallized 
from solution The solubility is many times that of 
single nickel salts or nickel chloride Such bigh solu 
bilities make it possible to build electrolytes with ex 
ceptionally high metal content= a desirable condition 
for high current density operation 

Sulfeimic acid is monobaste and will react with metals, 
metal oxides, or metal carbonates to vield the corre 
sponding metal sulfamate by simple replacement of one 


hydrogen atom associated with the hydroxyl group 


Phe most common and easiest way of preparing nickel 


sulfamate is by reaction of a solution of the acid with 
nickel carbonate 
NICO, + 2NELSO WE» NIGENSO tH. + CO 
Sullamie acid and its salts slowly liydrolyze in hot 
solutions (80° ©) at low pit to form ammonium acid 
sulphate. Consequently the preparation of pure nickel 
sulfamate requires carefully controlled reaction tech 
niques and the presence of suitable inhibitors to prevent 
hydrolysis Pecause of the extreme lability of sulfa 
mate salts to heat, it is virtually impossible to force 
erystallize or spray dry to produce a solid) material 
Which will not assay less than 98 99 per cent purity 
Such a degree of purity is essential to operation of a 


sulfamate plating bath at full capabilities. 


TABLE LL. SOLUBILITY OF 


Pure nickel sulfamate (98 99 per cent) is supplied as 
a concentrated solution (48° Bé) or as a completely 
purified and ready-to-operate plating bath with all 
addition agents present in the proper concentration. 
Such concentrates made under laboratory control can 
be stored or operated indefinitely without excessive 
hydrolysis. A laboratory analysis conducted upon one 
nickel sulfamate plating bath, which had been in con- 
stant daily operation for five years, showed less than 
| per cent build up of ammonium acid sulphate. 

There is strong evidence to indicate that the sulfa 
mate ion has a tendency to complex metal ions in solu- 
tion, and it is definitely known that it will form com 
plexes with the sulphate ion! which interfere with the 
usual analytical procedure for sulphate by barium pre 
Ina like manner, the conventional k jeldahl 
method of analysis for ammonia (ammonium ion) ts 


cipitation 


interfered with by the combined nitrogen in the amide 
group of the sulfamate ion. Other than conventional 
analytical techniques must be used therefore to deter 
mine with accuracy the degree of hydrolysis of any 
sulfamate solution. 

Acidic sulfamate salt solutions can be buffered quite 
well with several of the weak acids such as_ boric, 
formic, acetic, citric, lactic, and tartaric, For purposes 
of nickel plating bath formulation, it ts preferred to use 
the usual concentration of boric acid as an adequate 
buffer, in the operating pit range of 3.5- 4.5 (electro 
metric 

Sulfamic acid is relatively non-toxic and non-fuming 
and upon brief contacts with the skin shows no notice 
able effect. Sulfamate nickel plating baths are odorless 
and have no more noticeable effect upon producing skin 
irritations than do other nickel plating bath formula 
tions of the Watts type. Sulfamic acid ts not as cor 
rosive in general to surrounding equipment as either 
fluoboric or hydrochloric acids. 

The basic solution composition for a general purpose 
sulfamate nickel plating bath which will deposit: nickel 
of medium hardness (250-350 VEEN) at low internal 
stress is shown in Table U1. 

The basic solution as given may be prepared from 
available concentrates of nickel sulfamate by dilution 
to proper concentration and subsequent purification 
by the usual high pH and peroxide treatment to remove 
iron, followed by conventional carbon treatment, filtra- 


INORGANIC SULFAMATE SALTS 


GRAMS SALT PER 100 GRAMS WATER AT 25° © 





Sulfamate Nitrate 
Ammonium 193 214.2 
Sodium 106 9| 
119 49.4 
Calcium 138 
Barium 34.2 10 
Zinn ; 126 
Lead . a8 


Magnesium 





Acetate Chloride Sulfate 
2314 39: 76 
50 36 2% 
56 26.9 
90 0 208 
37 0 00026 
125 a7 9 


| 0 001 
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tion, and low current density electrolytic “dummying™ 


lo remove copper, zinc, and other metallics. The wet- 
ting agent and boric acid are then added and pH is ad- 
justed to correct range with careful additions of sul- 
famic acid. The basic solution is also available as a 
completely mixed, purified, and ready-to-operate plat- 
ing bath which constitutes a most convenient and re 
liable method of starting up a new bath, 

The ranges of operating conditions of the basic solu 
tion are as follows: 

‘Temperature range 1GC- 140° F 

pit range (colormetric) 3.05.0 

Density (Baumé 29 31 

Anodes. 99 per cent plus, rolled de- 

polarized 
Viaximum cathode 

current density 300 asf at 110° § 
150 asf at 100° F 
Agitation Cathode bar movement or 
solution circulation 
6 9 volts 


ICO per cent 


Tank voltage 
Anode efficiency 
Cathode eflicienes 98 100 per cent 
The average physical properties of nickel deposit 
from the baste solution are 
250-350 VEEN 


” 


Hardness 
elongation in 2 30 per cent 
Tensile strength 90,000 psi 
Internal stress (tensile) 500 psi 


White 


\ppearance of deposit. Semi-matte to lustrous 


Color of deposit 


With slight modifications of both solution composi 
lion and or operating conditions, plus the use of re¢ 
ommended addition agents, the basic sulfamate nickel 
bath can be adjusted to meet many spe ial require 
ments of deposits which physical properties demand. 
Hardness may be increased to 550 VEEN, stress can be 
controlled in the compressive range, tensile strength 
can be increased, appearance can be semi-bright to full 
bright and the deposit can have high levelling charac 
teristics for easy bulling. 

The sulfamate nickel plating bath possesses pro 
nounced characteristic advantages over other conven 
tional nickel plating solutions, some of which are of 
such importance to be made the subject of expanded 
discussion in this paper. Advantages are tabulated as 
follows: 

1. Stress-free deposits compressive stress deposits 
easily by the use of stable addition agents). 
High current density operation at lower tempera 
tures, 
Simplicity of bath composition, control, and 
maintenance, 
Low sensitivity to impurities. 
Nickel deposits of high chemical purity. 
Wide latitude of operating conditions. 
Wide range of easily reproducible physical prop- 
erties of deposit. 
Improvement to fatigue strength of underlying 
base metal. 
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TABLE IL. BASIC SULFAMATE NICKEL 
BATH COMPOSITION TYPE SN 





Nickel sulfamate 
Nickel metal content 10.2) oz/g 
Bork ie id | Os EP 


Anti-pit agent 0.05 oz 2 











9) Excellent grain structure and ductility 

10. High levelling action for easy bufling 

Control and maintenance has been reduced lo oa 
minimum in the sulfamate nickel plating bath. Be 
cause of the simplicity of the bath composition, in 
Which the sole nickel salt: comprises more than 90) pet 
cent of the dissolved solids, routine analysis need be 
no more complicated than the taking of a hydrometer 
reading. “The accompanying chart) (Pig. 2) indicates 
the relationship between speciti vravily or degrees 
Baumé at 70° Fo and nickel metal coneentration at 
specified boric acid content 

Borie acid control is not eritical and it is suflicient to 
analyze for this constituent only at monthly intervals, 
using standard analytical methods for the determina 
tion of boric acid. The pH should be checked periodi 
cally, preferably daily, with any good color comparator 
or electric pLE meter. Tn normal operation, pH tends to 
rise slowly with use and may be adjusted quickly with 
small additions of sulfamie acid 

The sulfamate nickel plating bath has a very low 
sensitivity to contamination, in many instances toler 
ating much higher amounts of metallic and organte im 
purities than other conventional nickel plating baths 
(rood engineering pric tice is to provide for solution cu 
culation with continuous electrolytic purification at low 
current density either in compartmented tanks or sepa 
rate cells, in liew of whieh to “dummy” periodt illy 


during shut-down time ln applications involving 


hig. 2. Relation- 
ship helween nickel 
concentralton in 
the sulfamate bath 
and specific gravity 
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POC OnaPRESSIVE STRESS -e——_—— TEN it 5 TRESS ————— 





«o 
CURRENT DENSITY, amps /sq.®. 


hig. 3. Effect of current density upon stress of de- 

posits from the lype SN sulfamate nickel bath. Sym- 

hol @ Type SN bath al 140° F; symbol O Type SN 

hath at 100° ¥; symbol 4 Sulfamate-chloride bath, 
no addition agent, al 100° | 


extra heavy deposits, continuous filtration is advised. 
Activated carbon should not be used as it will remove 
the organic wetting agent or stress reducer (SNSR). 
Severe cases of organic pollution can be removed by the 
usual activated carbon treatment along with subsequent 
replenishment of the addition agents removed. 

Sulfamate nickel plating solutions can be used with 
any equipment normally used with high chloride Watts’ 
nickel solutions, providing however that lead be ex- 
cluded from contact with the solution. Lead sulfamate 
is very soluble, and lead must not, therefore, be used 
for heating coils and thermostat control bulbs. 

Anodes must be of 99 per cent plus purity and rolled 
depolarized or electrolytic sheet and should be bagged, 
preferably with Vinyon type bags. Anode corrosion is 








t STRESS ——————_ ppm TENSILE STRESS —pq 





oo 
CURRENT DENSITY, amps ./sq. 








kig 4. Keffeet of the addition of a stress reducer 

(SNSI) and the current densily on stress of deposits 

plated from the sulfamate nickel bath at 140° F and 

a pl of 4.0. Top curve, no stress reducer; cenier 

curve 0.5 fl oz: gal SNSR; boltom curve, 2 fl oz/gal 
SNSR 
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100 per cent without the need for chloride ion to pro- 
mote corrosion. Although other investigators of nickel 
sulfamate plating solutions have advocated use of 


chlorides in their bath composition, it is considered 


highly undesirable because chlorides promote exces- 
sively stressed deposits. 


STRESS AND Its CONTROL 

Many industries in recent years have used electro- 
plating processes as engineering tools to solve produc- 
tion problems rather than merely as a means to obtain- 
ing a decorative finish. A few examples are: electro- 
forming of complicated shapes (wave guides); salvage 
of worn or mis-machined parts by heavy build-up of 
deposits; hard cladding of soft metals for abrasion re- 
sistance; manufacture of phonograph record stampers 
and printing plates; reproduction of surfaces such as 
human skin texture in prosthetics for artificial limbs 
and for grain of simulated leathers: electroforming of 
denture models; production of finely perforated screen 
cloth; heavy cladding of pipe, chemical reaction ves- 
sels, and storage tanks. The literature is replete with 
references to such engineered applications of heavy 
nickel plating. 

It has been common knowledge for years that in gen- 
eral nickel deposits have been plagued with high values 
of internal tensile stress which have been recorded as 
much as 60,000 psi from all chloride and high chloride 
Watts’ baths. 

Many authors have discussed in detail the impor- 
tance of stress effects upon the quality of electroplat- 
ing and within recent years have described several 
instruments for accurately measuring the stress of a 
deposit.” 2 Excessively high stresses can 
cause peeling, cracking, crazing, warping, blistering, 
distortion, shrinkage, and even complete destruction 
and failure of plated metals either as structural units 
or as protective coatings. 

Not only do highly tensile stressed plated coatings 
fail within themselves, but they also induce premature 
fatigue failure of the underlying base metal upon which 
they are laid down. The aspects of fatigue failure 
caused by electroplating has become a major problem 
with the aircraft: industry where premature failures 
cannot be tolerated at any cost. These same stresses 
can also lead to the phenomenon known as “stress 
corrosion” Which accelerates corrosion failures of many 
articles having decorative plate such as automobile 
bumpers and bumper guards. 

Karly in 1947 the author initiated research to dis- 
cover a nickel plating bath which might produce nickel 
deposits low in stress without the use of certain organic 
addition agents. Hundreds of stress measurements 
were made on over 1,000 different nickel plating baths 
during a two-year period. The only bath which showed 
a pronounced decrease in stress of all those tested was 
the basic sulfamate nickel formula. 

Plotted curves showing the relation of stress to 
current density are shown in accompanying graphis 
(Figs. 3, 4 and 5) and indicate the true stress of de- 
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posits made both from the basic sulfamate nickel bath 
as Well as baths containing organic stress reducing 
agents (SNSR). The dashed line curve in Fig. 3 ts 


replotted from data given by Diggin®® and is included 
for purposes of comparing sulfamate baths operating 
with chlorides as opposed to those without chlorides. 

All stress measurements were made with a Brenner- 
Senderoff Spiral Contractometer, an instrument ad- 
mirably suited to accurate checking upon values of 
stress in plated coatings and which has been thoroughly 
described previously.27. Because stress varies with 
thickness, all measurements were taken at the uniform 
plated thickness of 0.0006 inch as determined by am- 
pere minutes of plating time and checked for accu- 
racy periodically with Magnegage readings. 

Variations in temperature, pH, and nickel metal con- 
tent of the bath caused corresponding variations in 
recorded stress values. Except for the extremes of 
minimum and maximum, the stress variations were in- 
significant or within the experimental error of measure- 
ment. 

In general the effects of all of the bath variables upon 
stress can be summarized in the following manner: 


pul Stress has slight minimum at pH 
1.0. Increases slowly at lower pH 
values and sharply at values above 
6.0. 


Metal content. No appreciable effect upon stress. 


Temperature. Stress decreases with increase of 
bath temperature and = increases 
with drop in temperature, usually 
not more than a total of plus or 
minus 5,000 psi for the extremes. 
Chlorides Stress rises sharply and linearly 
with increasing chloride content; 
approximately 3,000 psi for each 
10 per cent increase of chloride as 
nickel chloride. 

Current density.. Stress increases gradually with in- 
crease of current density. 
Avitation Agitation reduces the rate of in- 
crease of stress with increase of 
current density. 

Porice acid No appreciable effect: upon stress 
Within the range of 2.0-5.0 0z/gal. 


Wetting agent. Acts slightly as stress reducer. 


In those applications where deposits having specified 
stress values must be maintained under close produc- 
tion control, it is strongly recommended that some type 
of stress measuring instrument such as the spiral con- 
tractometer be used daily. The use of such an instru- 
ment for daily control purposes becomes quite simple 
once a specific helix has been calibrated in arbitrary 
units for the particular control range. It is not even 
necessary to strike the helix in Wood's nickel or copper 
plate in those instances where it is used to measure 
comprehensive stress as the nickel will not exfoliate 
from the stainless steel. 
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Fig... Effect of the addition of a stress reducer (SNSR) 
and the current densily on the stress of deposits 
plated from the sulfamate nickel bath at 100 F anda 
pH of 4.0. Top curve, no stress reducer; center curve, 
0.5 fl oz gal SNSR; bottom curve, 2 flo: gal SNSR 


The stress reducer (SNSR) used in the sulfamate 
nickel bath to produce compressive stressed deposits is 
completely stable over long periods of bath operation 
and is lost only gradually through drag-out and co- 
deposition. There being no chemical analytical control 
for this material, it is necessary to control the effects of 
this addition agent with a stress measuring instrument, 


Hicn Current Densrry Operation 
at Low Temperature 

In certain types of electroforming operations, it is 
necessary to plate upon temperature sensitive materials 
such as wax, plastic, and low fusing point alloys, and 
in most cases the base material must be removed later 
by melting out, preferably in hot water or hot oil, 

Heretofore, nickel plating bath formulae suitable for 
plating at room temperatures and having reasonably 
good stress characteristics have been those containing 
ammonium salts and, because of high pH) operation, 
have been limited to current densities usually under 
15 asl. 

The sulfamate nickel bath can be successfully used 
at maximum current densities of 60-75 asf at tempera- 
tures ranging from 80- 100° F, giving approximately a 
fourfold or better increase in speed. Previously cited 


references! have indicated how. this higher 
speed at low temperatures helped immeasurably to 
correct. production bottlenecks in’ the eleetrotyping 
industry. 

Additionally, it is well known that hardness of nickel 
deposits increase with decreased bath operating tem- 
perature, Sulfamate nickel baths can be operated as 
hard nickel baths at 90-100° F with but a slight sacri- 
fice in limiting current density. 


IMPROVEMENT OF FaTriGuU& STRENGTH OF 
UNDERLYING Bast Mera 


It has been demonstrated that plated coatings of 
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tensile stress cause premature fatigue failures in the 
hase metals upon the plated coating’s failure from 
stress cracking Since the majority of fatigue 
failures originate at the surface, any weakness of a 
surface condition can be detrimental to life under 
fatigue conditions. 

The aircraft industry in particular is very concerned 
with effects of plated coatings upon reduction of fatigue 
strength of steel and aluminum alloys. 

t npublished data have indicated that Watts nickel 
plating baths giving deposits with high tensile stress 
can cause as much as 46 per cent reduction in fatigue 
strength of underlying steel, whereas nickel deposited 
in compression causes no reduction and in some in- 
stances slight (5-7 per cent) gains in fatigue strength. 

Almen,’* has shown conclusively that fatigue frac- 
tures cannot originate and cracks cannot propagate in 
compressively stressed material and that tensile- 
stressed surfaces as thin as 0.0003 inch can be seriously 
considered a threat to early failure of a part, 

Sulfamate nickel plating has been tested thoroughly 
over a period of two years by two major aircraft engine 
producers and has been found acceptable for plating 
parts without endangering their fatigue resistance. In 
certain cases, heavy nickel plate under compression has 
been used to increase materially fatigue life by protec- 
tion of surfaces from nicks, scratches, or dents which 
might rapidly lead to fatigue failure. Two examples of 
such application is protection of the leading edges of 
propellor blades and jet engine compressor blades from 
small stone abrasions with heavy cladding of hard 
nickel under 2,500-8,000 psi compressive stress. 


PuysicaL Properties 
Deposits from sulfamate nickel plating baths have in 
general a very fine grain structure, and as a result the 


deposits are very smooth and ductile and have a slight 


sheen in appearance. The color is much whiter than 
any deposits from baths containing chlorides and indi- 
cates a higher purity of nickel without chlorine in- 
clusion. 

Tensile strengths range from 60,000 psi to 130,000 
psi, depending upon the conditions under which a bath 
is operated. Correspondingly, ductility ranges from 
30 per cent elongation in 2 inches to a low of 6 per cent 
elongation at a hardness of 550 VHN. 

Hardness can be controlled in the range of 200 VIN 


to 550 VHN with reproducibility by use of recom- 


mended addition agents and shifting of operating con- 
ditions. High pH and low temperature operation of 
the basic bath will produce the hardest deposits without 
appreciable stress. 

A complete résumé with collected data will be made 
the subject of a later paper upon the physical properties 
of sulfamate nickel deposits. 

Sulfamate nickel deposited under compressive stress 
and with certain addition agents will have very good 
levelling power. Brush surface analyzer measurements 
have indicated a reduction in surface roughness from 
120 microinches RMS to 7 microinches RMS for a 
deposit 0.0015 inches thick. The need to buff this 
smooth, relatively hard nickel coating is reduced con- 
siderably by such levelling action. 


ACKNOWLEDGMENTS 

In conclusion, the author wishes to acknowledge and 
thank the many people who have helped to contribute 
some of the data used in this paper: Mr. Earl Brodhag 
and Mr. Robert Ruddock for tensile strength, elonga- 
tion, and other physical property measurements; Mr. 
I. Friedman of Curtiss-Wright Aeronautical for stress 
data; Mr. Moeller of Pratt & Whitney aircraft for 
I. DuPont de Ne- 


mours & Co. for use of their charts and data on sul- 


fatigue measurements; and the E. 


famic acid, 


REFERENCES 


L.. Cambri & BR. Piontelli, Rend. reale ist. Lamb 72, 128 (1938 

L. Cambri & BK. Piontelli, Ital. patent 268,824, (1938 

Kt. Piontelli, Chimico e industria (Milan), 22, 65 (1940 

‘'K. Piontelli, Ital. patents 381,860 (1940); 388,932 (1941 

Kk. Piontelli, Rie. Sei. Ital, 11, 246 (1940 

Kt. Piontelli, ibid. 12, 1196 (1941 

Kh. Piontelli & G. FP. Patuzzi, Metallurgia Italiana, 34, 215 
1942 

‘K. Piontelli, Korr. Metallsch., 19, 110 (1943 

KW. Piontelli, Srd Tnternational Conference on Electrodeposi 
tion, Landon, L947 

NK. Piontelli, J. blectrochem. Soe., 9t, 106 (1948 

M. i. Cupery, Lad. Eng. Chem. 30, 320 (1938 

HS. Choguill, C. A. 34, 5351 (1940); Trans. Kansas Acad 

2, 213 (1939 

F.C. Mathers & BR. B. Forney, Trans. Elect. Chem. Soe., 78, 
wo (19M 

NK. B. Forney & F.C. Mathers, Trans. Elect. Chem. So« 
S71 (1939 

M. ke. Cupery, U.S. Patent 2,318,592 (May 11, 1943 

Hh. ( Barrett, Klectrotypers & Stereoty pers Bull., 36, 55 
1950 


"Ee. 1. Peters, ibid., 38, 96 (1952 

“. FF. Gurnham, Product Finishing, 18, 54 (1953 

NK. C. Barrett, panel discussion, Electrotypers & Stereoty pers 
Mag., June 1954 

2M. B. Diggin, Fourth loternational Conference on Electro 
deposition, London, 1954 

“hb. Divers & T. Haga, J. Chem. Soc., 69, 1634-54 (1896 

45. G. Stoney, Proce. Royal Soc. (London) A82, 172 (1909 

“B. Martin, Proce. Amer. Electroplaters Soc., p. 206 (1914 

“W. Phillips & F. L. Clifton, Proe. Amer. Electroplaters’ So 
$4, 97 (1947 

“Kh. G. Soderberg & A, kK. Graham, ibid., 74 (1947 

“A. Brenner & S. Senderoff, J. Research Bur. Stds., 42, 89 
19 

7A. Brenner & S. Senderoff, Proc. Amer. Electroplaters Soc., 
35, 53 (1948 

“HR. J. Love, Monograph 1403, Inst. of Metals Monograph & 
Report series #13, (1953 

*J.O. Almen, Product Engineering, 22, 101 (Mar. 1951) 


PLATING 





DISCLSSION 


Vin. Eowin R. Bowrrwan (Sylvania Electric Prod- 
ucts, Flushing, \. Y.): Can electroformed printing 
plates be prepared consistently that have a hardness 
of 625 Vickers plus or minus 50) If so, what modifica- 
tion of bath would be required? 


Mar. Barnrerr: 625 Vickers is a little high. We can 
consistently hold 550 to 575 Vickers. The modifications 
necessary to achieve that hardness are the use of an 
organic addition agent that is perfectly stable and a 
change in the operating conditions. We generally shift 
to a high pI operating range and low temperature. 


Min. Arnwanp G. CHarron (Texas Instruments, 


Inc., Dallas, Texas): In plating aluminum parts, do 
you put this sulfamate nickel over the aluminum or 


is the conventional method of plating aluminum used? 


Mr. Barretr: We use the conventional method of 
We do know of 


one particular job, preparing plates for selenium recti- 


plating, using a zincate treatment. 


fiers, where laying sulfamate nickel directly on alumi- 
num without zincate is used. 


Mar. Cuarron: Do you think you could also use this 
one-step method when either vapor blast or mechanical 
blast is employed? 


Mr. Barrertr: In the particular case mentioned, a 
vapor or mechanical blast is used. The interlocking 
surface condition helps to keep the nickel in place as 
well as the compressive stress of the nickel which makes 
it lay down as well. 


Mr. Coarnron: Do you feel it is sufficient? 


Mr. Barret: 
that is only a thin coating. 


It is, in this particular case, but 
I would not recommend 
it for thick coatings. 


Mir. A. D. Sourrero (Hanson-Van Winkle-Munning 
Company, Matawan, \. J.): Was the chloride curve, 


shown by the dotted line, primarily on the tensile side? 
Mr. Barnrerr: Yes. 


Min. Sourrero: Then you feel that the additions of 
chloride will always produce a deposit tensile in stress? 


Min. Banrerr: Very definitely. 


Vin. Sourrero: Can your process continuously pro- 
duce a deposit in compressive stress in the presence of 


chlorides? 


Vin. Barrerr: Only in the presence of organic addi- 
tion agents. Without their presence, tensile stress in- 
creases about 3000 psi for each LO per cent increase of 
chloride content. 

Mir. Sourreno: What are your objections to the use 
of chlorides? 

Vin. Barrerr: Chlorides raise the tensile stress of 
nickel deposits in direct proportion to their concentra- 
tion. This is approximately 3000 psi for each 10 per 
cent increase of chloride as nickel chloride. 
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Mink. Sipney Weisman (Curtiss Wright Corporation, 
Caldwell, \. J. 
your lecture on the application of nickel to aluminum 
inducer blades. 


You showed a slide near the end of 


A great many requests have been 
made by our engineering department to use various 
types of coatings on aluminum and magnesium in 
order to reduce wear on certain parts in our propeller 


assemblies. 


In contacting men who were influential in develop- 


ing and applying the methods for plating magnesium 
and aluminum, recommendations were made that 
thick coatings of chromium or nickel should not. be 
plated on parts used in high stress applications. You 
mentioned that there was an application of approxi- 
mately 0.015 inch of nickel, which is a relatively thick 
coating. We have been reluctant to suggest the plat- 
ing of thick nickel or chromium coatings on some of 
our aluminum or magnesium parts for the reason 
that we have experienced chipping and plating separa- 
tion from parts subjected to operation under condi- 
tions of stress. I would like to have your opinion on 
this point. 


Mr. Barnrerr: If nickel is laid down in compressive 
stress, a crack can neither originate nor propagate in 
the compressive surface. That is an established fact, 
To protect the sensitive surfaces of some metals like 
aluminum, the aircraft industry is now using fairly 
thick, hard nickel coatings. In fact, one aircraft com- 
pany has put as much as 0.030 inch of hard nickel on 
the leading edge of propeller blades and have increased 
the life span of those blades from 100 to 400 hours. 


Min. Weisman: Is it true that the basic preparation 
of the aluminum or the magnesium will represent the 
final adherence factor? In other words, if you have a 
zinc immersion method for preparing your metals, is 
it true that the final strength will be governed by the 
strength of that particular intermediate coating? 


Min. Barnrerr: Yes, that would definitely determine 
final adherence. Parts are bake tested in an oven for 
an hour at approximately 250° to determine ad- 


herence, 


Mir. Wetsman: Have you had any experience in the 
use of sulfamic acid in the plating of titanium? 


Mr. Barnerr: No. 


Mr. A. Apams (Armalite Company, Ltd., Toronto, 
Ontario, Canada): Most patents now in effect: on 
bright nickel solutions mention their use in sulfamate 
nickel solutions. Have you tried any of the major 
brighteners in your sulfamate solution? If so, how did 
the results compare to Watts type bright nickel 
solution? 


Mr, Barrerr: Our laboratory has developed a 
bright nickel sulfamate bath with compressive stress 
that will be announced very soon. [tis more stable than 


a Watts type solution. 
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AN ELECTROCHEMICAL METHOD FOR 
EVALUATING PLATED COATINGS’ 


BY W. J. PIERCE 


INTRODUCTION 

In the plating industry there has been a long and un- 
successful search for a positive means of evaluating 
electrodeposits with respect to their corrosion resist- 
ance. There have been no accelerated corrosion tests 
reported in the literature that can be relied upon to 
predict service life of plated parts. There are two 
reasons for the failure of the many suggested tests to 
predict service life. First, the corrosive action of such 
tests has not been explained in most cases. Second, 
tests has not been explained in most cases. Secondly, 
if the action of the test method has been described it 
has not been demonstrated that a similar corrosive 
agent is the cause of service failure. 

The authors recognize clearly the damaging effects 
of manufacturing procedures such as base metal polish- 
ing and numerous other factors which enter into the 
preparation of the base metal prior to the actual plat- 
ing operation. In this regard, it has been shown! that 
base metal preparation can result in pores as a result of 
fragmented metal which lies underneath the plate and 
Which may extend through the plate. [t has also been 
demonstrated that certain faulty or inadequate metal 
cleaning procedures promote porosity in plated coatings. 

The authors also recognize that porosity, or other 
potential sources of deterioration, in plated coatings 
may result from faulty manipulations in the plating 
operation itself, or from the use of plating baths which 
may not be in proper condition as a result of the pres- 
ence of either dissolved or undissolved contaminating 
material, But it has not been demonstrated satisfac- 
torily that such plate flaws, as for example porosity, 
are predominant factors in service failure. This is 
particularly true with respect to plates of substantial 
thickness, i.e., 0.001 inch and over. It is now believed 
that many service failures of plated parts cannot be 
assigned to existing porosity of the plate, or to any of 
the recognized defects found in electrodeposits Which 
may be the result of poor manufacturing practice. 

No current test procedures involving accelerated cor- 
rosion tests of noble metal plates vield results and data 
that can dependably be used to evaluate a plating 
process. Quantitative data that can be analyzed and 
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applied to the study of the variables contributing to 
the corrosion resistance of an electrodeposit cannot be 
obtained from such tests as the salt spray. For this 
reason it has been difficult to improve the corrosion 
resistance of electrodeposits on the basis of results from 
ferroxyl tests, hot water baths, salt spray tests, and the 
like. Service tests, because of their long duration, are 
inadequate in assigning the causes of plate failures that 
are the result of manufacturing variables. 

Because of the aforementioned shortcomings of pres- 
ent test methods, this study was initiated to discover a 
technic that would: 

1. Disclose the points of potential plate failure. 
Indicate the fundamental nature of the service cor- 
rosion of a noble metal electrodeposit. 

3. Yield data that could be used in research to im- 
prove the quality of such electrodeposits. 


Merruop 
At the beginning of the study it was felt necessary to 
reexamine a number of the methods for evaluating 
Many of 


these are based on the assumption that noble metal 


plates that have appeared in the literature. 


plates are porous, Le., they have holes extending from 
the base metal to or near the surface of the plate. This 
assumption was demonstrated to be true for thin nickel 
plates (less than 0.0COL inch) by Shome and Evans.’ 
These investigators formed a cell consisting of a copper 
electrode, a thinly nickel plated steel electrode, and a 
sodium chloride electrolyte. When this cell, shown in 
Fig. 1, was operated for some time, examination dis- 
closed the presence of iron, but no nickel, in solution. 


This was taken as evidence that the plate was porous. 


The failure of the Evans cell to disclose pores in thicker 
plates did not seem to be explained logically in terms of 
prevention of diffusion of electrolyte by capillarity or 
other physical phenomena. Therefore, experiments 
were begun in order to find the reason for this failure. 
The potential generated by a Shome and Evans cell 
was measured and found to reach a steady value of 
approximately 0.2 volt. When this cell technic was 
applied to bare steel panels, the developed potential 


*Presented at the Forty-First Annual Convention of the American Electroplaters’ Society, July 13, 1954. 


tProcess Development Division, Houdaille-Hershey Corporation Detroit, Michigan. 
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CONNECTING 


BASE META 


hig. 1. Shome and Evans cell 


was found to start at 0.3 volt and increase with time 
to a value of 0.38 volt. Figure 2 shows the variations 
of potential with time for the two cell systems. [t was 
believed that the lack of sensitivity of the Shome and 
vans cell, when applied to thicker deposits, was due 
to the lower potentials produced. To increase the 
potential of the test cell it was connected in series with 
a second cell containing a bare steel anode (Fig. 3 

This resulted in increasing the test cell voltage to that 
of an iron-copper primary cell. This cell combination 
caused preferential attack which resulted in a per 

foration of deposits of substantial thicknesses (more 
than 0.0001 inch). Because of fluctuations in the iron 
primary cell, it was replaced by a battery powered 
potential source. The paraffin cemented glass cylinders 
of the original Shome and Evans cell were replaced with 
3x dinch Lucite chambers, equipped with a water- 
tight gasket and clamping device. The original test 
apparatus, with some accessory equipment, is shown in 
Fig. 4. This equipment was used to evaluate the test 
variables. To determine the effect of the magnitude 


of the impressed voltage, a number of experiments were 


run at different potentials. These tests showed that 
general anodic solution of nickel did not occur below 
an impressed potential of 0.4 volt. A potential of 0.3 
volt was finally selected for general test purposes. At 
this voltage the amount of nickel dissolved in each test 
seldom exceeded 50 micrograms and there was no danget 
of anodic attack on the plate. On the other hand, this 
potential was found great enough to insure consistent 
test results. 

Many variations in electrolyte composition and con- 
centration were tried without measurable affect on test 
results. Active chemical agents capable of causing 
solution of metallic nickel were avoided. A 3 per cent 
sodium chloride solution was found to be a convenient 
electrolyte, although saturated solutions of potassium 
chloride were used when making potential measure 
ments with the calomel half cell. 

Because of the impression of potential from an ex- 
ternal source, the size and composition of the cathode 
was found tobe of little influence. Copper wire was 


selected as a convenient material. Shape and place- 
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Fig. )  Polential variation for the 

lwo cell svstems. \ hare sleel 

panel, open circuil; Z nickel 

plale over steel (O.000T inch), open 
erreuu 


big. 3. Modified lest cell 


Original ballery powered lest cell and acces- 


sory equipment 
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powered potential source was designed so that the 
entire apparatus Was portable. Figure 5 shows the sim- 
plified test equipment with a special cell for use on a 
production part. The following procedure was set up. 


hig. &. Modified lest cell for use on production part 


ment of the cathode proved to have no effect on the 
perforation pattern of the nickel plate 

It was found that the test area was best kept at 
12 square inches. Tn large areas secondary cells devel 
oped over the surface of the test plate This was con 
sidered evidence that the test method was very closely 
related to natural corrosive phenomena and did not 
exceed in intensity: the local potentials produced by 
oxygen induecd galvanic cells 

Surface cleanliness, wetting, and air bubbles were 
found to be of littl: consequence. lonte wetting agents 
in the electrolyte migrate to the electrodes and polarize 
them, destroying the eflictency of the test Chromium 
plating slowed the testing greatly Test plates were 
either not chrome-plated or were stripped of chromium 
This had no effect 


on the number of perforations developed in the nickel 


With hivdrochloric acid if necessary 


Ihe time needed for a test was found to vary with 
Phe thicker plates 


required more time to develop a constant number of 


the thickness and type of deposit 
perforations than thin deposits The actual time used 
was determined for each plate system studied. Nor 
mally this time is two or four hours for deposits of 
commercial thie ness ‘I he development ol plate per 
forations was found to be complete at the end of the 
test period, In other words, an increase in test: time 
beyond the optimum does not result in a significant 
increase in the number of holes developed. 

The temperature of the cell during a test was not 
found to be eritical and, as a matter of convenience, 
room temperature was used. At the conclusion of a 
test, it was found that small perforations could be 
more easily located by quickly washing the test piece 
with dilute solution of potassium ferricyanide, which 
caused exposed iron lo develop a typical blue color. 

After the above manipulations of variables were com- 
pleted, along with the evaluation of some minor items 
such as gasket and cell materials, standards for test 
procedures and equipment were established. The 
equipment itself was simplified by removing the ex 


perimental measuring circuits. A simple battery 
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1. The electrolyte was standardized at a 3 per cent 
aqueous NaCl] solution with Rochelle salt’ added 
in suflicient quantity tokeep iron in solution during 
the test. ; 

The test cell was given a normal area of 12 

square inches, smaller cells to be used where nec 

essary. Lucite was selected as the cell material. 

Two inches was found to be a convenient cell 

depth. 

(aaskhet material was closed cell, sponge rubber, 

1 d-ineh thick. 

Clamping devices for securing the Lucite cells to 

plated surfaces were insulated from the test speci 

men by means of sheets of dielectric materials. 

The cathode selected was a cradle of heavy copper 

Wire insulated from metal portions of the clamp- 

ing device. 

‘The direct: current source was fixed at 0.3 volt 

output from a variae controlled rectifier or a 

portable battery operated power supply. 

‘The test pro edure itself consists of the steps listed 

below : 

a. The plated surface is locked in the clamping 
fixture with the test cell in place. 

b. The coppel cathode is positioned in the Lucite 
cell and sufficient electrolyte is added to cover 
the cathode. 
electrical connections are made to the plated 
object and the copper cradle. The plated sur- 
face is the anode, the copper wire the cathode: 
0.3 volt is applied to the system for a period of 
two, four, or more hours as necessary, depend- 
ing on the nature of the plate and its thickness. 
After the test period the plated surface ts rinsed, 
and dried and the number and type of perfo- 

When testing a plated 


ferrous metal, if necessary, the surface ts rinsed 


rations determined. 


with ferricyanide solution to reveal the perfora- 


lions more clearly. 


Restuurs 

The purpose of the electrolytic corrosion cell de 
scribed above is to supply quantitative data, in terms 
of numbers of perforations per unit area, concerning the 
corrosion resistance of an electrodeposit. It may also 
reveal qualitative data regarding such things as plate 
inclusions or types of plate (bright, semi-bright, ete. 
by means of distinctive forms of perforation. 

In order to lead up to a discussion of how and why 
the corrosion cell works, it is best to describe some 
actual test data and observations. There are two types 
of observation (qualitative and quantitative) that the 
user ol the COrrosion cell can make. The form of per- 
foration varies with the nature of a nickel plate: Le., 
Whether it is bright, semi-bright, or matte. Because of 


this, an experienced person can identify a plate type by 
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examining the perforations. Inclusions in the plate 
react in the corrosion cell in differing ways, depending 
on Whether they are ferrous, nonferrous, or nonmetal 
lic, The number and effect of such inclusions can be 
determined thereby. Above and beyond these things 
the number of actual perforations in the plate yields 


quantitative data that may be graphed or charted. 


To describe an actual test, a bumper was given a 


corrosion cell test in two areas of 12 square inches at 
opposite ends of the bar. One end had a few perfora 
tions and the other a great many. The end with the 
few holes showed a mixture of ferrous and nonferrous 
inclusions. The test areas were stopped off and the 
bar was salt-sprayed. The section of the bar contain 
ing inclusions showed pinpoint corrosion, the othes 
end rusted badly. U pon sectioning, the rusted end was 
found to be 10 percent thinner in plate thickness than 
the balanee of the bar. ALL this was predicted in ad 
vance on the basis of the corrosion cell data. 

In the laboratory the corrosion cell was used in evalu- 
ating series of test panels to determine the number of 
perforations developed under varied metal finishing 
procedures. It was the experience gained in this type 
of analysis that enabled the accurate predictions de 
scribed in the preceding paragraph to be made. 

There are a number of manufacturing variables 
Which have been established as influencing the cor 
rosion resistance of plated coatings. It appears to bn 
quite firmly established that the following factors are 
important 

1. Plate thickness 

2. Physical preparation of the base metal befor 
plating 

» Electrochemical preparation of the base metal 

before plating. 

1. ‘The manipulation of the plating bath ttself, 

The experimental work involved in evaluating the 
above factors consisted of series of tests for which 


hundreds of panels were prepared and tested. 


effect of Plate Thickness and Electrochemical Preparation 
of the Base Velal 

As a matter of convenience these two factors were 
checked simultaneously \ considerable number of 
panels were plated with varying thicknesses of coatings 
from different types of nickel plating solutions. Coin 
cident with the preparation of these panels, cleaning 
procedures were used which included or excluded an 
odie acid etching asa part of the cleaning cycle. Figure 
6, a, b and ¢, pictures a tridimensional concept of hole 
numbers in nickel plate as affected by anodic etching. 
The results substantiate the claims made by one of the 
authors! and others as to the benefits secured by the 
use of this electrochemical treatment on steel which ts 
to be plated. Figure 7 graphically portrays the corro 
sion cell test results on Watts nickel deposited over 
etehed and unetched steel. Figure 8 charts the results 
of a similar test on a proprietary semi-bright nickel 
plate. Figure 9 shows the corrosion cell test results on 


a proprietary bright nickel plate. In the results shown 
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BEFORE PLATING. 
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RE PLATING 


S ENTIRE PANEL 
ETCHED BEFORE 
PLATING 


hig. 6. Effect of anodic etching on hole numbers of 


nickel plales, tridimensional! 


in Fig. 9, the benefit of anodie etching on thinner 
bright plates, at least of the kind studied, is interesting. 
Bright plates of 0.001 ineh or more did not show any 
significant improvement in corrosion resistance due to 
anodic etching. Figure LO) presents the relation be 
tween plate thickness on buffed and unbuffed panels as 


While bufling reduces 


the total number of holes in the thinner plates, it is to 


measured by the corrosion cell 


be recorded that such holes, as occurred, were large in 
area, possibly reflecting bufling through or nearly bull 
ing through the plate 

In further studies on the effeet of anodic etching, 
Fig. Tl compares the number of perforations with the 
time or total ampere minutes of the operation \ 
current density of 150 asf was used in a standard sul 
Ht will be noted that 


an tnprovement occurs up to a 30-sec etching time, 


furtc acid anodic etching solution 


but that at 1 see the coating is apparently less pro 


lective than with any other time of treatment, after 


hig ’ Corrosion cell 
lest resulls on Walls 
nickel over cevanide 
copper on elched and 
unelched sleel, Y- _ 
unelched: Y-), 
elched al 100 asf for : a 
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hig. &. Corrosion cell lest resulls hig. 9. Corrosion cell lest resulls 

on bright nickel on sleel. X-X,un- 

elched; ¥-¥, elched al 100 asf for 
30 see in sulfurie acid 


on semibright (proprielary) nick 

el on steel \-A. unetched, 

)-), elched al 100 asf for 30 sec 
in sulfuric acid 


Which marked improvement again occurs. Considering 
this data in the light of other investigations which the 
authors have carried out, it is believed that the initial 
improvement up to a 30-see etching time occurs as 
the result’ of the removal of loosely attached steel 
slivers. During the next 15 see it is believed that 
more firmly attached steel particles are disturbed but 
not dete hed and flaws in the steel surface are exposed, 
resulting in loss of corrosion resistance. Further etch- 
ing time is thought, as previously shown by one of the 
authors,’ to effect a more complete removal of metal 


debris and to assist the cleaning out of surface seams 


keffect of the Physical) Preparation of the Base Metal 
hefore Plating 

Many investigators have published the results of in- 
vestigations of the effect of the physical preparation of 
steel on the subsequent quality of plated coatings 
Sandblasted steel is notorious in producing metallic 


coatings having poor corrosion resistance, at least when 





St INDS OF ET 


hig. 11. Relation between holes per square inch 

developed by the lest and lime of etching the 

steel in the sulfurte acid etching solution. Cur- 
rent densily, 150 asf 
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hig. 10 Relation belween plate 

thickness and resulls measured by 

the corrosion cell. X-, unbuffed, 
Y-Y, buffed deposits 


applied in the range of decorative thicknesses. Fur- 
thermore, the same investigations have revealed that 
plate applied on a rough polished surface and subse- 
quently buffed was found to be inferior to that applied 
on better polished metal. Plate applied on cold rolled 
steel which has received no polish is known to have 
superior protective properties as compared with the 
same type of metallic coatings on polished steel, 

Data from corrosion cell tests verify most previous 
work on the effect of base metal preparation on the 
corrosion resistance of commercial nickel electrode 
posits. Nickel plate on sandblasted surfaces was found 
to develop hundreds of perforations. Plate on good, 
polished steel developed perhaps a dozen perforations 
as compared with 50 or more on poorly polished steel. 
\ test of plate on cold rolled steel revealed the develop- 
ment of six or eight perforations in an area of about 
12 square inches. 

As a part of the investigation iron was electrode- 
posited over a highly buffed brass surface. When the 
brass was dissolved away from the electroformed iron, 
a surface was obtained which was smooth and unaffected 


by abrasion or other mechanical working. On this type 


of surface a decorative thickness of nickel plate was 
revealed by the corrosion cell to be quite superior in 
that it developed perforations of very minute size. As 
an interesting exhibit of the effect of polish, Fig. 12 is 
a photograph of a relatively thin plate tested in’ the 
corrosion cell and on which the perforations can be seen 
to follow polishing scratch lines. 


Kffect of the Manipulation of the Plating Bath Itself 
Work on evaluating nickel or copper-nickel deposits 
as @ function of manipulation of the plating baths has 
not been comprehensively studied as yet. A rather 
complete program related to this phase of metal finish- 
ing is planned as it is felt that the plating bath itself is 
a potential source of improvement in plate quality. One 
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interesting study is portrayed in Fig. 13 showing the 
affect of organic addition agent concentration in a pro- 
prietary nickel plating solution. [It appears from these 
results that amounts of addition agent, less than that 
specified as the optimum, not only result in imperfect 
working of the bath, but actually lower plate corrosion 
resistance. 

In addition to the differences in perforation appear- 
ance caused by various proprietary plating solutions, 
the base metal may also affect their configuration. This 
is shown in Fig. 14, which is a photograph at 25 di- 
ameters of the type of perforation resulting from testing 
a semi-bright nickel plate on one of the low alloy, high 
tensile steels. Figure 15, at the same magnification, 
shows the character of the perforations on the same 
plate deposited on a special finished cold rolled steel. 
Figure 16 is a photograph at 500 diameters of one of 
the holes shownin Fig. 14. The photograph in Fig. 17 
is a similar enlargement of one of the holes developed 
on the cold rolled steel surface. 

As previously mentioned, the tests which have been 
described were made on hundreds of panels with con- 
sistent results. The general pattern indicates that 
there are a number of manufacturing variables, given 
little thought at the moment, which may be quite im- 
portant to the maintenance of uniform corrosion re 
sistance. Such factors include those of rinsing, transfer 
time, and proper Liming of the actual chemical and elec- 
trochemical operations. These variables, it appears to 
the authors, are also evident in erratic service life of 
parts presumably finished to the same manufacturing 
standards, 

Because it was felt that this test method was capable 
of evaluating true corrosion resistance of commercial 
plates, actual comparison of corrosion cell test results 
with service conditions was undertaken. kor this pur- 
pose a large number of panels were produced in the 
preparation of which various factors related to the pro 
tective value of nickel plate were introduced.  Follow- 
ing their preparation, the panels were divided into three 
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25 x 2 7s /00 
PERCENT OF NORMAL OPERATING 
AMOUNT OF ADDITION AGENT 


Fig. 13. Effect of proprietary 
organic addilion agent concen- 
tration as reflected in the corro- 
sion of the nickel deposit. No 


anodic etch was used 
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Fig. 14. Type of perforation re- 

sulting when the lest is applied 

to a semibright nickel over a low 

alloy, high tensile steel, magnifi- 
cation 9X 














hig. 12. Thin nickel deposit afler the corrosion lest 
showing perforations that follow polishing scratch lines 


LPOUpS, one of which Was placed on automobiles, as 
shown in Fig. 18. In this photograph there will be 
seen, in addition to the test panels, a collector bottle 


in Which road soils encountered during this test were 


gathered and subsequently analyzed. A second group 


was allocated for salt spray testing and a third set was 
examined by means of the corrosion cell, 

The panels placed on service exposure were driven an 
aggregate of 125,600 miles on automobiles in winter 
weather conditions, which favored the deterioration of 
plated coatings. At the conclusion of the three way 
test, the condition of the service parts was found to 
have Leen accurately predicted by the corrosion cell 
As has been noted by others, the salt spray did not 
give results which could be interpreted in terms of 
expected resistance to corrosion under service con 
ditions. 

It was successfully demonstrated that a direct: cor 
relation exists between the number of perforations de 
veloped in the corrosion cell and the amount of rusting 
that occurs under service conditions. This) allows 


quantitative and. statistical treatment of data from 


Fig. 15. Type of perforation re- 
sulling when a semibright nickel 
is deposited on a special finished 
cold rolled steel, magnification 9X 
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Fig. 16. An enlargement of one 
of the holes shown in Fig. 1%, 
magnification 1H0% 


hig. 17. Enlargement of one of 


lhe holes 


shown in’ Fig. 15, 


magnification 10% 


corrosion cell tests. From these data, valid inferences 
concerning the quality level of a series of plates may 
be made ino accordance with established statistical 
principles 


Recause of these successes the corrosion cell tests 


were extended to combinations other than nickel plates 


on steel Nickel on copper, copper on steel, nickel on 
magnesium, zine and aluminum base die castings, and 
immersion nickels on steel were also subjected to the 
corrosion cell tests. From these data, valid inferences 
nickel on die castings the cell disclosed both perforations 
and blisters, an accurate reproduction of service failure 

After accumulating a store of data and experimental 
results sufficient confidence in the validity of the cor 
rosion cell test was gained to allow investigation into 
the nature of its action on nickel plates and the reasons 


behind the appearance of the perforations. 


Appricarion or Test Meruop 
As originally conceived, this test was designed to 
furnish rapid and accurate tnformation on the corrosion 
resistance of sample deposits produced in the labora 
tory As a laboratory research tool, this test method 
has consistently met these requirements. In actual 
practice, it has been found desirable to apply this test 


to deposits that will show a significant amount of cor 


hig. 18 


Service exposure lest of nickel plated panels 


rosion. ‘This is necessary if the test is to furnish quan- 
titative data. Deposits having a high degree of cor- 
rosion resistance will show, at the most, only a few 
points of attack in a four-hour test period. When this 
test is applied in such a way that a significant number 
of corrosion spots are obtained, the data are subject to 
normal statistical methods which will provide informa- 
tion on a quantitative level. This is another way of 
stating that this test is not only capable of distinguish- 
ing between good and bad plates, but is also capable of 
furnishing information that will indicate how good or 
how bad the deposit may be from a corrosion stand- 
point. This concept is particularly important when it 
is desired to introduce some physical or chemical vari- 
\ plate 
thickness may be selected to produce the desired num- 


able to study its effect on plate corrosion. 


ber of points of corrosion. This thickness may vary 
with different plating systems. Having decided upon 
the proper plate thickness for a given system, it is then 
relatively easy to determine the effect of any one con- 
trolled factor in the plating sequences. 

experimentation has shown that the quantitative 
results determined on a plate, having a thickness of 
0.00075 inch for instance, may be extrapolated to pre- 
dict corrosion resistance at greater thicknesses, Le. 
0.00125 inch. Used in this way the testing procedure 
will furnish valuable information on the effect of con- 
trolled variables, such as base metal preparation, pre- 
plate cleaning, physical manipulation of the plating 
process, and variablesin the plating solution itself. By 
the application of standard statistical methods, the 
state of control of any plating system may be deter- 
mined. In this way it is possible to evaluate physical 
and chemical factors that may be introduced into a 
plating system to bring it into a state of control, 

This test method may also have potential value as a 
production tool. In cases where normal production 
deposits will provide a significant number of points of 
attack ina four-hour test period, the procedure may be 
used in the same way as in the laboratory. Applied in 
this way, the information obtained may be used to 
establish and maintain quality control standards. An- 
other important use for this method would be to locate 
and correct changing variables in plating sequence. 


In plating procedures where the normal deposit ts 
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not capable of being perforated in a significant number 
of points due to thickness consideration or some othet 
factor, the test may still be used as a “go and no-go” 
inspection technique. In this case any appreciable 
number of corrosion spots developed would be immedi- 
ate evidence that some factor had upset the normal 


corrosion resistance level of the deposit. 


INSTRUMENT ATION 

The direct-current source used in the development of 
this test was a conventional 25-amp, 8-volt plating 
rectifier. Fine adjustment of the required cell voltage 
was obtained by the use of an autotransformer on the 
rectifier input. The test voltage was measured with a 
high resistance (20,000 ohms per volt) voltmeter or a 
potentiometer, 

When the need for a portable power unit arose, the 
equipment shown in Fig. 5 was developed. A schematic 
diagram of this power source is shown in Fig. 19.) The 
potential source isa 1.5-volt dry cell. The potentiom- 
eter “R” is a miniature 100-ohm, wire sound, radio 
A switch “S” in the battery circuit ts 
used to apply the potential to the test cell. The volt- 
meter “\" 


the Simpson Model 25 voltmeter and is calibrated for 


control unit. 
is a rugged commercial instrument such as 


a 0 to 500 millivolt range. As these meters have a 
low internal resistance, a switch “S” is provided so that 
the meter may be removed from the test cell circuit 
after adjusting the test voltage. Greater accuracy may 
be obtained by the use of a more sensitive meter. How 

ever, tests have shown that this is not necessary for the 
proper application of the test method. The use of this 
compact, rugged power source makes it possible to 
apply the test in the shop or in any location where the 


use of more delicate instrumentation is not feasible. 


THEORY 

Nickel plates are not homogeneous. Hf a freshly 
plated and dried panel is slowly heated to 500° 600°F, 
visible exudations form on the plate. Subsequent cor- 
rosion cell testing shows a diminution in hole numbers. 
At 0.3 volt, solution of nickel in’ the corrosion cell 
cannot be direct: anodic solution and yet there is a 
preferential attack at various points on the surface. 
Yet at thicknesses of 0.001 inch of nickel plate, no one 
has detected the existence of pores as such. The most 
direct: conclusion to draw is that within an electrode 
posit of nickel and other noble metals, there are points 
that are susceptible to electrolytic corrosion. — “These 
may logically be called points of galvanic weakness. 

Points of galvanic weakness may have a number of 
causes and characteristics. They may be trapped water, 
electrolytes, stress areas between crystals, or differen 
tial alloying or compounding at erystal faces, to men 
tion a few. They do have one common property. In 
the presence of an electrolyte they form galvanic cells. 
It is these cells that cause most service failures of 
plated parts, and it is these points of galvanic weakness 
that are exposed by the described corrosion cell as pet 
forations in the plate. 


If the existence of these points of galvanic weakness 
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is granted, and the evidence contained in this paper 
strongly supports such a view, the corrosion resistance 
of an electrodeposit is dependent upon three things: 

1. The chemical nature of the plate, or its nobility ; 

2. The finish of the base metal and the inclusion of 

foreign particles in the deposit ; 

3. The number of points of galvanic weakness. 
Items | and 2 are external factors, and item 3 isan in 
herent property of an eleetrodeposit’ depending on the 
Cleaning cycle and the constitution or state of the 
plating bath. By means of the corrosion cell it is 
possible to determine the variables contributing to the 
points of galvanic weakness. When this is done it will 
be possible to control the quality of an clectrodeposit 
in its entirety, something heretofore impossible. [tem | 
isa matter of specification. Tem 2 is a matter of good 
housekeeping and manufacturing practice. Hem 3 isa 
Whole new field opened to the research scientist. in 
electroplating. 


(ONCLUSION 

In conclusion the authors feel that the corrosion cell 

embodies the goals they originally set out to achieve. 

1. It isa rapid test for noble metal plates that reveals 
the relative merits of such plates under service 
conditions. 

It yields quantitative data, in terms of hole num 
bers, that may be analyzed and treated statis 
tically, 

It yields qualitative data concerning roughness, 
inclusions, and erratic plate thickness. 

And, most important, it sheds new light on the 
nature of service corrosion and failure and enables 
the plater lo perform intelligent research directed 
toward improving the corrosion resistance of his 
product. 
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with the hope that it may contribute to further re- 
search directed toward a greater understanding of the 
mechanism by which plated coatings fail. Such further 
knowledge should be important in contributing to 
better quality. 
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DISCUSSION 


Vin. A. T. Parrenson (Patterson Plating, Toronto, 
Ontario, Canada): In doing your anodic etching, how 
do you keep the copper out of the bath? I would be 
concerned about the possibility of copper redepositing 
on the steel and causing poor adhesion. Do you use 
copper hooks? 


Vin. Prernes 


operations, and there is otherwise no possibility for 


We do not use copper hooks in our 


the introduction of that metal into the anodic etch 
solution. We employ steel hooks that are both me- 
chanically and electrically built strong enough for the 


work, 


Min. Eaton Late (MacDermid, Ine., Waterbury, 


Conn Did you correlate your tests with the pore 
lest by gas permeability? Do you consider your cen- 
ters of activity to be pores, either open pores or par 


tially closed pores? 


Vin. Prenes 
our corrosion test results with porosity as measured 


We have not attempted to correlate 


by gas permeability. [doubt that any such correlation 
could be made. We do not regard the activity centers 
of our corrosion test to be pores in the deposit. Asa 
result of our investigation, we believe that pores, i. e., 
open or partially closed channels to the base metal, 
do not exist in deposits of substantial thickness. The 
work carried out in AES Research Project No. 6 also 
indicated that pores do not exist, as such, in deposits 


of any considerable thickness. 


By means of their cell technique, Shome and Evans 
apparently demonstrated the existence of porosity in 
thin deposits less than 0.0001 inch). This conclusion 
is based on the fact that on completing a test consid 
erable amounts of iron, but no nickel, were found in 
the electrolyte After a test is completed, using the 
procedure outlined in our paper, small amounts of 
nickel are found in the electrolyte. It had previously 
been demonstrated that the applied potential used in 
these tests is insufficient to cause anodic solution of 


nickel, 


do exist in a deposit and that the application of a 


It is believed that local electropositive areas 


gmall potential will result in the selective attack at 
these localized points. We have called these areas 
points of galvanic weakness, and it is believed that 
these are the activity centers in our corrosion test, 
Min. Roperr J. Mckay (Basking Ridge, N. J. 

The oxygen concentration cell that is now well recog- 
nized as a major moving force in local corrosion can 
theoretically furnish local cell corrosion potentials 
While theo- 


retical potentials have not been reached in laboratory 


strong enough to cause rapid damage. 
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studies it is quite easy to obtain cell potentials up to 
about 0.4 volts, corresponding to the potentials used 
in this test, simply by varying the supply of air to two 
electrodes of exactly the same metal. The rate of cor- 
rosion that results depends more on the supply of air 
than on the actual metal or metal combinations that 
are used when dealing with such common alloys as 
steel, commercial nickel, copper, and stainless steel. 
In other words, these cells are self-starting and un- 
Much 


time and effort have been spent on the study of po- 


der certain conditions are self-perpetuating. 


rosity under the assumption that porosity is the one 
major cause of premature coating failures and with- 
out success in demonstrating that there is a definite 
connection between the two phenomena. The opera- 
tion of the deseribed test was developed, according to 
Mr. Pinner, on the assumption that points of galvanic 
weakness may be present with or without measurable 
porosity. In view of the known activity of oxygen 
cells, this is a sounder view. Dr. W. A. Wesley in his 
paper, “The Weathering of Nickel-Chromium Electro- 


deposits,” given before the recent Fourth International 


Conference on Electrodeposition, is in apparent agree- 
ment with Pinner in that he definitely accepts corro- 
sion as the cause of failure rather than porosity alone 

Thus Pierce and Pinner seem to be on sound theo- 
retical ground, and they have apparently demon- 
strated the practical value of the test, both of which 
points are doubtful with respect to the salt’ spray. 
My question is whether complete working instructions 
for equipment and operation of the test are now avail- 
able for other laboratories and how can they be 
obtained? 

Min. Pinner: 
Mekay’s remarks and to note his endorsement of the 


We are very grateful to have Mr. 


theoretical concepts underlying this test. 

Replying to Mr. Mehay’s question, we hope that 
the published manuscript will adequately describe the 
equipment and working instructions for the operation 
of the test. The authors will, however, welcome any 
inquiries from irterested people, in the event that 
further assistance may be necessary. In the verbal 
presentation of the paper it was stated that the au- 
thors had developed this test to the point that it was 
considered to be dependably useful as a research tool. 
It is recognized that many fundamental concepts need 
further clarification and it is hoped that other inves- 
tigators may wish to carry out such work and that 
they may wish to explore more completely the utility 
of the test as it may be employed to evaluate various 
other types of plated coatings on various base metals. 
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SUMMARY 


in improved method of taper sectioning ts described that enables it to be reduced lo a routine operation 
observed in certain taper sections and referred to al the 1953 Convention, is established as the result of 
controlled etching experiments and an investigation of the flatness of taper sections by interferometry. A 


tioning, of the surface effects produced in low and high-carbon steels subjected to blasting by various abrasives is also described 


The origin of the 


study, by laper sec 








INTRODUCTION 
A standard metallographic technique 
used in the study of metals is that of 
cross-sectioning where a specimen is cut 
perpendicularly to the surface and the re 
vealed face is then observed under a mi 
croscope after suitable polishing and etch 
mg As the useful magnification of an 
optic al microscope extends up to 2000 
and there is loss of definition at the upper 
limit, it is obvious that the method is 
limited for investigating fine irregularities 
in metal surfaces and the interface be 
tween basis metals and electrodeposits. It 
must be remembered that a surface show- 
ing irregularities of LO yin or less, which 
is not uncommon in a cold-rolled steel, 
would require a magnification of about 
10,000 for visual observation Hlowever, 
these limitations may be overcome to a 
considerable extent by cutting a Spec men 
at an oblique angle to the surface with a 
consequent magnification in the vertical 
direction of tenfold or more. This refined 
metallographic technique, known as taper 
sectioning, is not new but has had less 
application in the plating industry than 
This is 
pore sumably due to the fact that the prepa 


its advantages would warrant 


ration of ® Specimen ds tore COS UDINE 
and that few workshops possess facilities 
for the mounting and precision grinding 
of specimens at precise taper angles 

The use of taper sectioning for a metal 
surface contour was 


Nelson 


his method consisted of mounting a speci 


lographic study of 


first described by Essentially, 


men on an accurately shaped wedge and 


yrinding ip a plane parallel to the base 


with a surface grinder until a suitable 


oblique section was revealed. The method 
has also been used for an inspection of 


ground surfaces and a metallographic 


A detailed 


evaluation of surface coatings 


account of a taper-sectioning technique 

involving a different method of mounting 

the specimen has been given by Moore 
Both Kellner® and the authors 


drawn the attention of electroplaters to 


have 


the usefulness of 
tool for the 


smoothness. 


taper sectioning as a 


investigation of surface 
Hlowever, until this time, no 
simple technique has been described 
which would reduce the preparation of 
taper-sectioned specimens in a metallo 
graphic laboratory to a routine operation 
A method, which is no more tedious than 
that of preparing a normal cross section 
and does not require the assistance of a 
competent machinist, is deseribed in’ the 


following section 


ASimeuiriep Mernop or Preparing 
PAPER SECTIONS 

lo preserve the surface of a specimen 
from distortion due to subsequent polish 
ing, the practice of depositing a protec 
tive plating is generally recommended 
For the study of the su:face boundary 
between a basis metal and an electrode 
posit, the specimen provides its own pro 
tection 

From a flat 


section of approximately 5/8 inch is cut 


plated sample a square 


and placed face downwards on the steel 
block of the 


S85 g. } 
press (Pig 


metallographic mounting 
Po incline the specimen 
Often 
a piece of the same sample from which 
ut is suitable for this 
The thickness of the support 


a support is placed under one end 


the specimen was 
purpose, 
and its distance from the lower edge of 
the specimen determine the vertical mag 
nification of the face due to tapering. One 
of the difficulties experienced initially was 
that the support lost its hold during the 


grinding operation and was torn out of 


the Lucite mounting block. This pitfall 
was overcome by bending the support to 
an “LL” shape in order to provide a solid 
anchorage in the embedding medium 

that 


materials the specimen inclined op the sup 


It was found with soft) or thin 
port would often bend under the high pres 
This fault 


backing the specimen 


sure of the mounting press 
was corrected by 
with a thicker steel plate of approximately 
the same area. Pressure must be applied 
after the Lucite mounting powder is com 
pletely molten and then increased very 
slowly to the normal value, thus ensuring 
the flow of the mounting medium around 
the specimen without disturbing its origi 
nal position. Bakelite may be used as an 
alternative material to Lucite for mount 
ing, provided the mounting pressure is 
applied slowly 
Figure | shows the diagonal cross sec 


tion A-A 


block and the specimen in its suggested 


through the Lucite mounting 


mounting position. During the subsequent 


grinding and polishing a suflicient thick 


Section A-A 





WIIT7 
Lucite Mounting 


onecant da Bi e batons : 


Fig. 1 


through a plated sample mounted for 


Diagram of a cross section 


laper sectioning in a metallographu 


mounting block 


*Presented at the Forty-First Annual Convention of the American Electroplaters’ Society, July 13, 1954 


tResearch Fellow and Project’ Director 
Foundation, Toronto, Canada, 


SEPTEMBER, 1954 


Respectively 


AES Research Project No. 14, Department of Chemistry, Ontario Research 
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Surface Boundor Ph. 
to be investigete 























Fig. 2 Diagram showing polished face 
of a taper-sectioned plated panel in a 


mounting block 


- 
ness should be removed from the spect 


menJto expose the desired details of the 
urface Phe boundary between the basis 
metal and the plating will advance 
toward the right-hand side of the speci 
men as shown in big. 2, and it is advisa 
ble to stop grinding when the surface 
boundary is close to the center of the 


polished face of the The thick 


ness of the removed layer is not critical 


pecimen 
as it does not influence the magnification 
obtained by taper sectioning 

The directional magnification due to 
tapering is equal to the cosecant of the 
taper angle @ and is given by the ratio 
ACH 8 of the tri 


angle enclosed by the specimen, support, 


where the angle at 
and base is a right angle (Fig. | Since 
for small angles, which are used in this 
method, both cosecant and cotangent 
ame value, the sub 
stitution of AC by AB is) permissible 
Thus, to a close approximation, the mag 


nification is the ratio of the distance (AB 


have practs ally the 


between the lower edge of the specimen 
at A and the edge of the support at Kh, 
and the height of the support (Be 

For our purposes, a convenient tenfold 
magnification was obtained when using 
nickel-plated steel panels 0.05 inch thick 
supported by the same material at a dis 


tance of O59 inch The enlargement of 


Fig. 5 
plated steel panel 


Taper section of a nickel-copper 
Sleel etched with 3 
per cent nital, copper etched wil 
cupree ammonium sulfate Viagnifica 
loon 170 


in vertical direction due to 


laper 10 


1044 




















Teper Section 
ot Taper Angied 


ross Sector 
Teper Sector 

Oper Angled, 

/ 7 | , 


face contour observed on cutting taper 


Illustration of the lype of sur 


sections parallel and perpendicular to 
qrooves on the surface of a plated 


specimen 


urface contours may readily be varied 
by predetermining the distance and height 


are hecessa©ry, and 4 tecrometer may be 


upport No other measurements 


used to determine the latter 


INTERPRETATION OF TAPER SkOTIONS 

The series of diayrams in Fig. 3 illus- 
trate the effect of cutting sections of a 
plated surface containing parallel grooyes 
Phe section at taper angle a, is typical of 
the effect observed when surface irregu 
larities are magnified in the vertical direc 
tion and may be considered as a length 
wise distorted cross section A section 
cut in a perpendicular direction, Le., a, 
may give rise to a polished face where a 
strip or area of the basis metal appears to 
be isolated to the elec trode posit and vice 
versa. It is obvious that this may lead 
to misinterpretation. For example, a sliver 
of basis metal adhering to the surface prior 
to plating would produce the same type of 
phenomenon Thus it must be empha 
sized that only elongated irregularities in 
the cutting direction may be evaluated 
quantitatively Furthermore, there will 
be no magnification or distortion of equi- 
axed inclusions, impurities, or crystals of 
the metallic structure in a taper section 

An illustration of how the surface con 


tours of a basis metal are reflected in 


/ ig. 6 


face topography hy interference pattern 


Same as hig », showing sur 


Planar evlindrical reference plate sel 


perpendicular to the surface contours 


NICKEL. 


COPPER 
STEEL 


kiq. 4. Taper section of a plated spect 
men continuing with an actual view of 
€ netched Vag 
nificaltion SON; in vertical direction by 


faper 10 \ 


the upper surface 


of nonmetallic inclusions, have been found 
subsequent eles trode posits is shown in 
big. 4 


unetched taper section cut from: a copper 


Phis is a photomicrograph of an 


nickel plated steel panel on which an 
additional copper layer was deposited to 
protect the nickel surface for metallo 
This type of effect 


authors 


graphic examination. 
has been deseribed by other 
Hlowever, it is of interest to note that, on 
breaking away a portion of the Lucite 
mounting, an actual view of the top sur 
face of the specimen may be seen under 
the microscope as a continuation of the 
taper section. The parallel lines observed 
on the surface of the upper copper layer 
are electroformed reproductions of the 
preparatory polishing irregularities in the 
original basis metal 

The use of etchants to develop struc 
ture poses another problem which is re 
A study 


of some copper-nickel plated steel panels 


lated to the small taper angle 


showed that the narrow copper wedge 
adjacent to the steel may be rapidly at 
tacked by an etching agent revealing the 
steel surface This will be discussed in 
detail later 

Both the use of 


ferometry, to investigate the variation in 


microscopie titer 


surface smoothness of a specimen, and 


polarized light, to determine the presence 


NICKEL 
ny ate et 
COPPER 


Fig. 7 Taper section of copper-nu kel 


> minutes 


plated steel panel etched for « 
with O11 per cent sodium cyanide 
Vagnifiation 330%; in vertical direc 


tion by taper 10X 
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Fig. 8 Same as Fig. 7. Etched for % 


minutes 


mvaluable in the interpretation of taper 


sections 


Due “Pauisape” Layer 
At the last 


Society Convention’ attention was drawn 


American Electroplaters’ 
to a peculiar appearance in structure ob 
served at the steel-copper interface of a 
taper section of a copper-nickel plated 
automotive bumper guard. This is also 
illustrated in Fig. 5 and was referred to 
as a “‘palisade” layer. The origin and 
nature of this layer was unknown at that 
time but the question arose as to whether 
it was related to a type of surface bond 
a contributing factor 


ing that would be 


in corrosion failure. Similar layers have 


been observed with all copper-nickel 

plated specimens when the copper 

etched, 
By the 


method it is possible to study the surfaces 


Wits 


use of a simple interference 


of these specimens. In Fig. 6 a planar 
cylindrical reference plate was interposed 
between the microscope objective and the 


The black 


fringes 


specimen and white lines 


(interference produced indicate 


tween the sharp edges of two neighboring 


topographic al levels, distance be 

lines corresponds to a constant difference 
in height and is equivalent to half the 
wavelength of the light used for lumina 
tion. kor the mercury green light at 5461 
A this is 0.27 


number of the interference fringes 


The closeness and 
at the 


steelcopper interface show that the pali 


sade layer is a step to be considered as a 


groove approximate ly 2 


S, microns dee p 
In order to study the mechanism of the 


palisade layer formation a copper-nickel 


plated steel panel, eut at right angles to 
the direction of the 
stee! 
angle a@ 
dilute 


Ol per cent | 


polishing marks on 
surface and 
Fig. 3 


solution of 


the original 


tioned at the 


Laper sec 
was etched 
sodium 


with a very 


wures 7, 8, and 


attack of 
the copper by the etchant after periods of 


cyanide 
9 demonstrate the progressiy¢ 


two, four, and ten minutes respectively 


Phe initial development of the palisade 
reve als verti al 


steel 


which extend deeper into the copper layer 


lave I paralle | line ‘ be 


tween the and copper undercoat 


with the time of etching. In a specimen 


in which most of the copper had been dis 
obvious, by focus 


solved away it becann 


SEPTEMBER, 1954 


Same as Fig. 7. Etched for 10 


minutes 


ing these lines with a microscope, that 


the 


that the space previously occupied by the 


they descended into specimen and 
copper had the shape of a wedge with its 
A shetch 
of a fully etched taper section is illustrated 
in Fig. 10 
“Ghost” 


to the palisade layer and running parallel 


sharp edge directed to the steel 


bands similar in appearance 
to the boundary of a silver deposit: and 
a copper basis metal have been described 
by Moore He pointed out the difficulty 
of etching taper observed, 


sections and 


under suitable conditions, a distinet step 
between the copper and unetched silver 
This was interpreted as a flowed layer 
caused by polishing. However, the pali 
sade layer observed and illustrated by the 
authors has a= well-defined appearance 
composed of lines which are diffuse only 
in the respect that they cannot be focused 
simultaneously throughout their entire 
length 

For interpreting taper sections it should 
have been cut 


be remembered that they 


at an oblique angle, On etching, the sharp 
edge of the copper near the steel basis will 
be dissolved first exposing the underlying 
steel surface. This part of the steel sur 

face has not been metallographically pol 
ished and still possesses all the inregulari 
scratches ore 

of the steel 


Since the 


ties, polishing grooves, of 
ated by the 
priot to elec troplating 


pretreatinent 
spect 
men mentioned previously was mounted 
with the 
yles to the 


the photomicrographs, the 


polishing eratches at right an 


plating botmidarn hown in 
titist 


With 


will be 


eratches 
show up as vertical parallel lines 


progressive etching, more copper 


dissolved howme the contmmuation of 
these 
the field of 
the 


nally in 


scratches until finally all copper in 
vision will be 

Lee! 
with the 


simultaneously 


fetmoyved ithe 


surface of the Which was orig 


contact copper under 


coat form an 
anule to the 
the 
field 


The explanation of the 


obpbicque 
observation plane, the con 
depart) from the 
diffused (ghostly 


formation of the 


tours of scratches 


fon used ond ure 
palisade layers by flowed layers caused by 
the polishing of the metallographic speci 
men in this case has been disproved 

It may be pointed out that by develop- 


ing a palisade layer by etching a taper 


ef 


incident Light end of 


Atteck of-Cu-etchent 


1 | 


et 


hig. 10 


Diagram tlustrating a cross 


section of a fully etched taper section 


hig. 11 


Taper section of a low-carbon 


1010) steel with a commercial surface 


finish 


hig. 12 
1085 


finish 


hiq 


nilal 


Kitchant 3 per cent nital 


nification 330% 


/ he hant 4 per cent nilal 


nifwation JOON 


Vagnification 330% 


Vlaq 


Taper section of a high-carbon 


steel with a commercial surface 


Vaq 


13. 1010 steel blasted with chilled 


steel abrasive GSO. Etchant 3 per cent 
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hig. 1%. 1010 steel blasted with alumi 
num oxide (No. 150 U netched, bright 


field ilumination. Magnification 67. 


hig. 15. Same as Fig. 14, using po 
larized light. Magnification 330% 


Same field as in Fig. 16, using Fig. 18. 1010 steel blasted with Ar- 
polarized light kansas silica (No. 325) in walter 
Ktchant 3 per cent nital. Magnifica- 

tion 330X 


ection, a perspective view of the original Veesh Size 
urface finish of the basis metal prior to Abrasive Vedium of Grit 
electroplating is revealed. ‘This view gives, Chilled steel grit Air 80 
in addition to the contours of the scratches Aluminum oxide Air 150 
which are shown by the taper section, Quarry sand Air 200 
their direction and their general charac Arkansas silica Water 325 
teristic Phe blasting of the samples was carried 
out by an experienced operator and a 
A Sropy or THe berecr or Buasting visual uniform surface appearance taken 
ON STEEL SURFACES as the criterion for finish. In general, the 
During World War If it was found blasting time was of the order of 15 se« 
that steel panels blasted prior to silver The distance between the nozzle of the 
plating showed consistently poor corro gun and the specimen was 12 inches and 
sion resistance and the opinion, held gen a pressure of 80) psi was used All the 
erally in the electroplating industry, i photomicrographs relating to this investi 
that blasting of the basis metal as a pre vation have an approximate tenfold mag 
treatment is an operation not to be recom nification in the vertical direction due to 
mended for good quality plating tapering and the steel surfaces were 
the investigation by taper sectioning plated before sectioning by depositing a 
7 | cnn ilvet plated steel panels, which rickel plating from a Watts nickel bath 
had been blasted prior to poles tinage revealed The appearance of the reference sur 
a hiehls disturbed and darkened zone at faces on the LOLO and L085 steels under 
the steelsilver interface tader higher taper sectioning is shown in Figs. TL and 
magnification it became evident that the 12 It is observed that the commercial 
urface of the basis metal was badly torn polishing employed produces a surface 
and observation under partially polarized moothness of less than 0.0001 inch 
light indicated the presence of nonmetal The effect of blasting a LOLO steel with 
lic inclusions. ‘This led to a more general the chilled steel abrasive (No. 80) is 
tudy of the surface effects produced by hown in Fig. 13, and it is at once appar 
blasting with various abrasives; 1010 and ent that such a treatment results in a 
1085 steels were chosen as representative very rough surface Phis photomicro 
of those with low and high-carbon con graph also illustrates clearby a point of 
tents and all samples were subjected to a interpretation in taper sectioning that was 
commercial poli hing process Lea © tin mentioned pre Vicnisty The areas of the 
ish) prior to blasting to provide a refer basis metal isolated in the plating are 
ener urface The abrasives used are probably not) free fragments but are 


listed below attached to the mam body of the steel 


lO 


Fig. 16. 1085 steel blasted with quarry 
sand (No. 200). Unetched, bright field 
iMumination. Magnification 330X 


NICKEL 


Fig. 19. 1085 steel blasted with Arkan- 
sas silica (No. 325) in walter. Etchant 
2? per cent nilal. Magnification 330X 


under the thin wedge of the nickel coat 
ing This would be revealed by further 
grinding. ‘The surface roughness observed 
with the 1085 steel was of a= similar 
magnitude 

Figure 14 gives a general view under 
bright field ihumination of an unetched 
specimen prepared from a L010) steel 
blasted with aluminum oxide (No. 150 
There is a relatively broad band of dark 
spots along the steel-nickel boundary and 
to determine whether they represent pores 
or inclusions the specimen was examined 
under polarized light (Fig. 15 The bright 
spots in this photomicrograph were found 
to be due to the presence of nonmetallic 
inclusions which are, in all) probability, 
the aluminum oxide abrasive that has 
been kneaded into the steel surface dur 
ing the blasting operation. A considerably 
vreater number of inclusions was observed 
in this instance than when chilled steel 
was used as the abrasive 

Figure 16, under bright field Hhumina 
tion, and Fig. 17, using polarized light, 
illustrate the effect of quarry sand (No 
200) on a L085 steel Once again, the 
presence of included abrasive is observed 
together with a roughening of the surface 

Paper sections of the low and high 
carbon steels subjected to liquid honing 
No. 325 abrasive in water) are shown in 
Figs. 18 and 19 respectively. Comparison 
with the reference surfaces (Figs. 11 and 
12) suggests that the liquid blasting treat 
ment with a finer abrasive has little effect 


upon the surface roughness of the basis 
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metal although there may be a certain 
smoothing action. No appreciable amount 
of abrasive embedded in the steels was 
detected when the specimens were exam- 
ined under polarized light 

The weight losses of the samples due to 
blasting were measured Expressed in 
terms of the thickness of steel removed, 
it amounted in all cases to only a small 
fraction of the surface roughness produced 
With relatively clean steel surfaces, as 
were used in this investigation, it would 
appear that the effect of blasting primarily 
results in a kneading of the surface and 
that the impact of an abrasive particle 
rarely eliminates a fragment of metal. It 
is not meant to imply that blasting does 
not produce a stock removal as the meas 
ured weight loss is found to increase with 
Rather, the action 
of the abrasive in cutting away the sur- 
With a brittle 
surface, such as an oxide coating, the 


picture would undoubtedly be different 


the time of operation 


face is a secondary effect 


In conclusion, it may be said that the 
behavior of low and high-carbon steels 
towards blasting is similar. Liquid hon- 
ing produces the least distortion of the 
steel surface and leaves little or no em 
Chilled steel (No. 80), 
aluminum oxide (No. 150), and quarry 


bedded abrasive 


sand (No. 200) under air pressure detri 
mentally affect both the purity and 


smoothness of a basis metal surface 
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DISCUSSION 


Mr. Peren Lo Verr (Grumman Ait 
eraft, Long Island, N.Y 


ever used these taper section techniques 


Have you 


on anodized coatings in order to study the 
structure and porosity of such coatings? 

Dr. Mownanunem: No, we started this 
technique as a part of Research Project 
No. Lt which is concerned at the present 
time with nickel plating on steel No 


other investigations have been made 
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LADIES’ PROGRAM 


By Frances M. Hoffman* 


We ladies again have the satisfied feel- 
ing that the New York Convention was 
the best in 1954. The men were trying to 
solve their nickel problems while the New 
York Ladies’ Committee were solving the 
“golden” problems encountered by the 
fair ladies of the land 

Let's go back to Sunday night when 
the ladies enjoyed the film, “The Twenty- 
Four Dollar Purchase.” This documen- 
tary of New York was superb, giving us 
an excellent picture of historical New 
York. Then followed the exchanging of 
friendly greetings, topped with refresh- 
ments, thus completing a perfect Sunday 
night for the Early Birds. 

The get-acquainted and renew-acquaint- 
ance tea on Monday started the ladies’ 
activities. The tea was sponsored by Lea 
Manufacturing Company, Wagner Broth- 
ers, Inc., and F. L. & J. C. Codman 
Company. The ladies enjoyed a lecture 
by Dr. A. FE. Alexander, Assistant Treas- 
urer of Tiffany and Company, Fifth Ave- 
nue jewelers 

The International Fellowship Club 
open house, sponsored by the Metal Fin 
ishing Suppliers Association, was filled 
with music, laughter, and tasty food, ac- 
companied by “cool” drinks. The orches- 
tra was delightful, and everyone had an 
evening of fun. 

Oakite Products, Ine., sponsored the 
much anticipated Aunt Ella Party at the 
famous Tavern-on-the-Green in Central 
Park. David \. Clarin was our gracious 
host, and all ladies reported delicious food 
and a friendly, chatty event Although 
Mr. Clarin made all the ladies happy, he 
made two ladies super-happy because 
they won the two pieces of silver from 
Peru. Our thanks, also, go to Mr. Car 
ter, President of Oakite Products, for his 
gracious greetings to the ladies 

The theatre party Tuesday night was 
an evening of enjoyment, thanks to the 
U'dylite Corporation, who furnished tickets 
to leading Broadway plays 

An outing on the Hudson River was 
made possible by Frederick Gumm Chem- 
ical Company, Ine The cool, breezy 


atmosphere of the Liberty Belle was con- 


ducive to eating and dancing, as well as 
to just plain scenery gazing. This boat 
trip was enjoyed immensely by all 

Thursday was a full and profitable day 
for the ladies. The day started with a 
Visit to the United Nations Building. This 
educational and exciting tour was made 
possible by Bart-Messing Corporation 
Charming guides escorted the ladies 
through the interior of this famous and 
magnificent building. Finally, the ladies 
were privileged to purchase gifts from the 
Around-the-World Gift Shop 

On Thursday afternoon Joan T. Wiarda 
was again the gracious hostess for the 
Plato Party, sponsored by the MFSA 
The ladies not only received Plato prizes, 
but each lady tucked away a beautiful 
pin from J. J. Siefen Company, a deck 
of playing cards from W. Green Electric 
Company, and orchids from Rapid Elec- 
tric Company, as well as a generous and 
beautiful gift from the New York ladies 

The Annual Banquet on Thursday 
night was truly a lovely event. The floor 
show, the food, the orchestra, the prizes 
together with all the gracious people 
made this party a fitting climax to the 
New York Convention 

Thus ended the gay and colorful Con 
vention in the world-famous City of New 
York. 

All the ladies in attendance would like 
to convey to Mrs. Barbara Sehore and 
the gracious Ladies’ Committee of New 
York our deep appreciation for the kind 
ness and generosity extended to us during 
the convention. Our special thanks go to 
Barbara Schore, who so ably planned and 
executed each event. All of us feel that 
the entire committee radiated much 
warmth and wanted to make us feel well 
received They certainly succeeded 
Phanks, New York Ladies 

And now what about next year? The 
Ladies’ Auxiliary of the Cleveland Branch 
extends to all of you a warm and cordial 
invitation to come to Cleveland. We have 
begun our plans and are looking forward 
to greeting each and every AES lady. The 
Cleveland Convention will be the best 
in 1955 


*Mrs. A. R. Hoffman, Chairman of the Cleveland Ladies’ Auxiliary, for the 1955 


Convention in Cleveland 
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OFFER THE SOLUTION to MANY PROBLEMS of 


PRODUCTION FINISHING 


Production finishing demands not only 
high output at low unit cost, but also a 
uniform finish meeting required standards. 
Acme Automatics can be depended upon DE- -BURRI 
to deliver high production at minimum 


cost and maintain your finish require- WIRE BRUSHING 


ments. Acme performance has been proved 


in production for nearly half a century. MICRO- “FINISHING 











Recommendations & Quotations 


For recommendations, send blue prints of part or samples 
SEMI = before and after ‘inishing operations, together with detailed 

st information on finishing operations and production require- 
Catalogs on R eque ments. If production methods will cut your costs, we can set 
your job up in our experimental processing department and 
you can inspect the machines in operation. 


OY 7 jp Ace E Manufacturing Lo. 


1400 £. 9 MILE RD., DETROIT 20 red x ak 
Fides... MATIC POLISHING AND BUFFING MACH FOR OVER 
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Presenting modern plating 


methods and processes 


for metals, alloys, and plastics 
PALS 


Here are the basic theories and principles of electroplating 

prectioal methods and processes of invaluable use t 
everyone concerned with electroplating and electrotyping 
The most eflicient methods of making electrodeposits of 
more than 0) different metals and alloys on metals and 
plasties are summarized completely im this bow It 
brings you simple explanations of principles of electro 
chemeatry and physics that underlie plating processes, and 
tukes up improvements in electrodeposition procedures 
sod products 





Rook Review 
DR. HAROLD J. READ 


Professor of Metallurgy, The Pennsvilvania State University 








Principles of 
ELECTROPLATING 
and 


ELECTROFORMING 


By 8. BLUM, Chemist, U.S. Bureau of Stand 
ods, and G. BKB. HOGABOOM, Consultant 


Check these 
features 
All methods of analy- 


Specife methods for 
plating cach metal 
clearly defined 

Includes numerous 


f F 45° Od > | $7.0 

atd., 455 pr 24 table j > , lue for plating 
Thue practicons working tool summarizes and 
digests the best of modern practice in the field Discusses important 
developments in 
cleetrodeposition of 


It covers methods used for qualitative, quanti 
tative analyses of solutions: pickling, dipping 
electropolishing, electroforming, electroty ping 








producing phonograph record matrices, and 





manufacturing tubes, ete 


Mail order to: 


AMERICAN 
ELECTROPLATERS' 
SOCIETY 
445 Broad Street 
Newark 2, NJ 

USE READER SERVICE CARD; INDICATE A 1139 


The metals are dealt with fully in the same 
order as in the periodic system of elements 

moking application of apecilic data direct and 
eusy You get a deseription of deposition on 
metals and plasties, and of alloys including 
brass, bronze nickel molybdenum 
ete. Numerous tables show resistivities of solu 


tone zane 
trons, hardness of electrodeposited metals, and 


other valuable electroplating engineering tables 
sod data 


UDYLITE SERVICE 
DOESN'T COST-—IT PAYS 


These are cost cutting day and it will pay 
vestigate Udylite tree 


you to in 
ervices to the plating industry 
PLANNING ON NEW EQUIPMENT? 

Getting the right answers to space requirements, pro 
duction uniformit current economies, and reduction 
of rejects will pay off in 

bigger profits. Our engineer 


iol Udy lite 


lele) ite) 7 Nile). 


DETROIT 11, MICHIGAN 


They'll be glad to share their 
experience free Just 
Vrite to 
WORLD'S LARGEST 
PLATING SUPPLIER 
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ASVIEC PaNxpBoonk Merats ENGinteriIng Desten 
edited by Osear J. Horger, 1953. xv 105 pages 
VeGraw-Thill Book ¢ OULpAany, Ine. 330 West 42nd 
Street, New York 360, N.Y. Price, 310.00. 
Metallurgical progress has reached a point where all 

designers who use metals are not only presented with 

a bewildering variety of metals and alloys from which 

to make a choice, but also they must often select the 

most suitable heat treatment and metal-finishing pro 
dure to realize the optimum properties of the mate 
rials that they specify. The pertinent properties are 
exceedingly numerous, and the purpose of this volume 
is to discuss the essential properties that need to be 

evaluted by the design engineer when he chooses a 

metal for a specific application. 

It must be emphasized that the book ts mol a mere 
compilation of tabular and graphical data interspersed 

Material of this sort 


that is presented is used only as illustrative matter in 


with afew paragraphs of text. 


connection with the welleorganized discussions. As a 
matter of facet, the volume under discussion is only 
one ofa projected four-volume series. Two of the other 
members of the series will provide collections of spe 
cific metallic properties as well as engineering tables 

The first of the six parts into which the book ts di 
vided is an exceedingly brief resume of the over-all 
problem of selection of materials, a subject which is 
treated in 27 chapters in Part Two 

Mechanical factors influencing corrosion are dis 
cussed in the third part of the volume. Stress corre 
sion, corrosion fatigue, fretting corrosion, and allied 
subjec ts are presented i | eedingly well. 

Part Four comprises seven chapters on testing (most 
nondestructive) and for some reason that completely 
eludes this reviewer is entitled “Metallurgical Factors 
in Design.” Although the material is well written, if 
appears to have littl: place in’ this handbook. “Phe 
presence of this material is particularly annoying when 
one cousiders that the space il Orcuples could have 
been used to present more of the material found in 
It would 


seem that Part Five should have been a major part 


Part Five, namely, designing for produc lion 


of the book instead of a mere 29 pages 

Phe concluding part contains chapters on design 
procedures that present the techniques and formulas 
used in actual design work. The authors of these sig 
nificant chapters are well-known men in their fields 
as are those for the entire book). and their contribu 


lions are authoritative 
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THE APPLICATION OF THE PRINCIPLE OF 
“HEAT EXCHANGE” 10 SELENIUM RECTIFIERS 


OPERATING IN CORROSIVE ATMOSPHERES IS ANOTHER FIRST FOUND IN 


RICHARDSON-ALLEN 


DEPENDABLE 





SELENIUM RECTIFIERS 


We now offer a complete rectifier unit which operates on the “heat exchange” principle, 
wherein the selenium stacks are sealed off from plating room atmospheres. 


It may be safely installed in corrosive surroundings without danger to the selenium 
stacks, to the transformer or to any other components. 


This development from the laboratories of Richardson-Allen greatly widens the field of 
application of selenium rectifiers for d-c power. Whatever your problem may be 
it will be to your advantage to bring it to us. 


This new Richardson-Allen design may be used with entire safety near cleaning or 
pickling vats, in chemical factories and laboratories, in mines, and in other locations 
where corrosive atmospheres are prevalent 


Complete technical information will be sent promptly to engineers and others who 
depend upon d-c for vital operations 


RICHARDSON-ALLEN CORPORATION 
a manufacturing affiliate of 
WESLEY BLOCK AND COMPANY 


39-15 MAIN STREET, FLUSHING, NEW YORK 


Alle cB € 10 Tor 


os® -* ' a 
a od Eee t A 4 be ¢ * : 


DEPENDABLE POWER FOR EVERY DC 
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Seam-Free 
Work Surface 
on New PIONEER 


Sta nylon 


Plastic-Coated Work Gloves 


Custom-fit, single seam lining (pat. 
pend.) no seams on face of fingers, 
thumb, palm to chafe hands, wear out 
first. Elastic-knit jersey shapes to hand. 

Wing-style thumb, curved fingers fit 
naturally, complete action freedom. 

Tough bonded-vinyl coating won't 
peel or crack, always flexible, has 
amazing resistance to cuts, snags, 
abrasion — outwears leather. Satin 
finish gives positive over-all grip. 
Watertight, resists oils, 

acids, caustics, most chemicals. 

PIONEER $ Stanflex plastic-coated 
work gloves available in knit wrist, 
gauntlet, band top styles. Write today 
for complete information, 


the PIONEER rubber Company 
291 Tiffin Read ° 


PIONEER 
Stanylor 


Willard, Ohie _ 


Quality Gloves for 35 Years 
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BEAM-KNODEL CO. 


Distributors for 
HANSON-VAN WINKLE-MUNNING CO.'S 


“PLATEMANSHIP” 


A Complete Service for 
ELECTROPLATING 
POLISHING AND BUFFING 


CLEANING AND ANODIZING 


CA 6-3956-7 © 195 Lafayette Street, New York 12, N. ¥ 





USE READER SERVICE CARD; INDICATE A 1144 








JOSEPH B. KUSHNER 
ELECTROPLATING SCHOOL 
IS Headquarters For 
1.The STRESOMETER for stress control 
2.The SUR-TEN METER for wetting control 
3.WATER AND WASTE CONTROL for economy 
4.ELECTROPLATING KNOW HOW for profits 


Use all for better plating results! 





Write to:115 Broad St Stroudsburg, Pa. 
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Artiele Abstracts 





No copies of articles are available at the offices of **Plat- 
ing’. Photostats may be had from libraries having files 
of the journal in question and offering photostat service. 
usually at 30-50 cents a page. Ask your public library to 
consult the Union List for names of libraries having the 
particular journal. Abbreviations used are those of 
Chemical Abstracts. 


The Influence of Annealing on the Structure and Hard- 
ness of Electrodeposited Chromium.* ©. P. Brittain and 
G. C. Smith, Trans. Inst. Met. Finishing, 1954. 31. Advance 
Copy No. 10 

Electron-micrographs of chromium conventionally electrode 
posited and then annealed at a series of temperatures up to 
TOO” © are presented. The mean grain diameter obtained afte: 
a l-hour anneal at 700° C was 7,900 A; it diminished steadily 
with reduction of annealing temperature to 1460 A for a L-hour 
anneal at 150° C. The hardness showed a concomitant change, 
but this necessarily does not mean that increase of hardness is 
caused by decrease in grain size, changes during annealing of 
other factors such as oxide dispersion, stress, preferred orienta 
tion and hydrogen content may well cause the changes both in 
grain size and in hardness 


The Prevention of Cracking in Nickel Electrodeposits.* 
Pr. FE. Such, Trans. Inst. Met. Finishing, 1954, 31, Advance 
Copy No 3. 

The serviceability of nickel electrodeposits of adequate thick- 
ness mainly depends upon their physical properties. Methods 
of determining the internal stress and the ductility of these de 
posits are given. The use of these techniques in production 
control is illustrated by a typical case-history of a bright-nickel 
plating solution The large variations in physical properties 
obtainable from any one type of solution are discussed and pro- 


cedures for improving these properties are suggested 


Studies of the Action of Organic Compounds at the Sur- 
face during the Electrodeposition of Nickel.* Henry Leid 
heiser, Jr., Trans. Inst. Met. Finishing, 1954, 31, Advance Copy 
No. It 

Phree types of experiments were performed that are impor 
tant in understanding the action of organic compounds at the 
surface during the electrodeposition of nickel: \-ray diffraction 
analysis of nickel electrodeposits; cathode potential studies; and 
adsorption studies. Organic compounds differed in their ability 


to alter the grain size and the degree and type of preferred 


Paper presented at the 4th International Conference on Ele« 
trodeposition and Metal Finishing, London, England, April, 1954 


UDYLITE SERVICE 
DOESN'T COST—IT PAYS 


These are cost cutting days—and it will pay you to in- 
vestigate Udylite’s free services to the plating industry. 
1S YOUR ELECTRICAL SYSTEM EFFICIENT? 

We have recommended new equipment to many manu- 
facturers that has paid for itself in a matter of months. 
Why not let us check your 

power set-up? Write to THE 


Udylite 


CORPORATION 


DETROIT | !, MICHIGAN 


WORLD'S LARGEST 
PLATING SUPPLIER 
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Cadmium plating umbrella frames. One large job 
plater turns out as much as 200,000 Ibs. of work a day and 
reports, ‘No operating troubles in 27 years of plating with 


‘Cadalyte’ cadmium plating materials.” 





Zinc plating steel casters. One of the world’s largest 
manufacturers of casters uses “Zin-O-Lyte" zinc plating chemi- 
cals to plate a thousand different parts. They get bright, uni- 
form results directly from the bath—without bright dipping! 


Why “Cadalyte’ and “Zin-O-Lyte’ 


(CADMIUM PLATING CHEMICALS) 


roduce Bright, 


“‘Cadalyte’’* is the complete plating salt containing all 
the chemicals you need for lustrous cadmium deposits 
of any required thickness. 

A ‘“‘Cadalyte”’ bath has excellent throwing power and 
high cathode efficiency. This assures you consistently 
bright cadmium deposits of gh uniformity directly 
from the bath. And because the ‘‘Cadalyte”’ bath is 
easily operated and maintained, production is simplified. 

While designed for the preparation of new baths, 
“‘Cadalyte’”’ cadmium plating salt is equally effec 
tive in replenishing the metal content of existing baths 
And you can easily maintain the high covering power of 
the bath at its peak by using ‘‘Cadalyte”’ Brightener. 


(ZINC PLATING CHEMICALS) 


Uniform Plating 


“"Zin-O-Lyte’’* zinc plating chemicals are specially 
prepared to give you brilliant rust-resistant zinc deposits 
directly from the bath—without bright dipping! 

“‘Zin-O-Lyte”’ zinc plating baths are easily made up 
from prepared salts . . . have excellent operating effi- 
ciency at both high and low current densities. Economi 
cal to maintain, these baths are effective for all types of 
zinc plating, but are particularly effective for barrel 
plating. And you can get bright, blue-white zinc deposits 
on parts of all shapes and sizes. 

So for high quality zinc plating results, at a low cost — 
use “‘Zin-O-Lyte’’. You'll find that you can save time 
and labor over any plating range. 


Du Pont plating chemicals are available for practically every cyanide 
plating requirement. Your Du Pont representative will be glad to help 
you select the right one for your plating job. For prompt advice on plat 
ing chemicals or problems, contact your nearest Du Pont district office. 


DISTRICT OFFICES: 


Boston « Charlotte « Chicago « Cincinnati « Cleveland « Detroit « El Monte (Calif) « Kansas Cityt « New York « Philadelpiia 





rc 


Chemicals + Processes + Service 


for ELECTROPLATING 


6 u 5 par orf 


BETTER THINGS FOR BETTER LIVING 


a «++ THROUGH CHEMISTRY ad 











E. I. du Pont de Nemours & Co. (In 
Electrochemicals Dept P 94, Wilmington 98, Del 
Please send me more information on Du Pont Plating Chemical 
properties, advantages and recommended procedures. I an 
interested in the following types of plating 
Cadmium Plating Tin Plating 
Zinc Plating Copper Plating 


Name _ 





Firm 


Street ® No 





SEPTEMBER, 1954 FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A 1147 





— remember — 


SEELEY COMPOUNDS 


because you need 
BETTER FINISHES 


Bar and Liquid 
For All Metal 
Polishing and Buffing 


E. E. SEELEY COMPANY, INC. 


Bridgeport 1, Conn. 
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ACID-PROOF 
ALKALI-PROOF 
SOLVENT-PROOF 





Ta4, 


i 
hn Tete fe 


a. i 
An improved bonding cement for brick and tile 


Superior workability, greater economy, and longer pot life 
are integral components of COROBOND an improved 
synthetic resinous bonding cement for brick and tile. Acid, 
COROBOND spreads easily, 
will not extrude from bottom courses, ani provides high 
mechanical strength. Liquid and powder are supplied in 
proper ratio to insure a perfect mix every 

time. Longer pot life eliminates waste when 

large batches are mixed 











alkali, and solvent-proot 


For faster curing, complete adherence to 
brick or tile, and long-lasting wear resist 


ance, specify COROBOND bonding cement 


LLTTR Tae 


WW <ty> CORROSION PROOF MATERIAL AND CONSTRUCTION 
4842 RIDGE ROAD 


Write today 
for literature 
CLEVELAND, OHIO wa-CO 
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Article Abstracts 





orientation. In general, ductile deposits were associated with 
a [100] preferred orientation and brittle deposits were asso 
The ability of the 
organic compounds to increase the cathodic polarization was 


ciated with an orientation other than [100 


dependent upon (1) the acidic or basic character of the com- 
pound, (2) the size of the molecule, and (3) the number of avail 
able pairs of electrons in the molecule. Available pairs of elec 

trons are defined as those that are capable of being shared 
with other atoms through association or chemical reaction with 

out breaking completely the original bond between the atoms 
involved. Preliminary measurements were made of the adsorp 
tion of organic compounds from solution on single crystals of 
copper by analyzing the ellipticity imparted to plane-polarized 
light upon reflection from the surface. The adsorption measure 


ments were correlated with the cathode potential results 


Bright Nickel Plating a Review of Progress.* RK. B. Sal 
tonstall, Trans. Inst. Met. Finishing, 1954, 31, Advance Copy 
No 15 

The desirable properties of bright nickel baths and of the 
deposits formed from them, as listed 20 years ago by Eckleman 
are reviewed. Progress towards their attainment is noted, and 


difficulties still to be overcome are pointed out 


The Weathering of Nickel Chromium Electrodeposits.* 
W. A. Wesley and B. B. Knapp, Trans. Inst. Met. Finishing 
1954, 31, Advance Copy No. 18. 

The atmospheric corrosion of nickel foils, both wrought and 
electrodeposited, proceeds by pitting leading to perforation 
This result, coupled with earlier tests showing that “porosity 
test” reagents can produce pores during porosity tests, suggests 
that properly produced nickel electrodeposits may be far less 
porous than has been thought 

A chromium film on top of nickel ts helpful in the early stages 
of industrial atmosphere exposure but may accelerate pitting in 
the later stages owing to the galvanic action of the nickel chro 
mium couple 

Phe number per unit area, size, and shape of the pits vary 
widely. Factors influencing the type of pitting are the chemical 
composition and microstructure of the metal and its residual 


stresses 


Automotive Organic Finishing.* James VT. O'Reilly, Trans 
lust. Met. Finishing, 1954, 31, Advance Copy No. 19 

Phe history of automotive (motorcar) organic finishing is out 
lined briefly and general modern methods, especially those cur 
rent in the UUS.A., are deseribed Some special applications 


and yveneral future possibilities are indicated 


Paper presented at the 4th International Conference on Ele« 
trodeposition and Metal Finishing, London, England, April, 1954 





Zialite 
Reg. U. S. Pat. Off 


for NICKEL PLATING 


The one bath especially designed for plating DIRECTLY 
on rome LEAD, ALUMINUM, BRASS, COPPER 
and | , 


for HARD CHROMIUM 
USE Zialite ADDITION AGENTS 


Harder deposits. Increased throwing power. Less 
sensitivity to sulfate content. Exceptionally fine results 
plating anything calling for Decorative or Hard Chrome 


ZIALITE CORPORATION 


92 Grove Street Worcester 5, Mass 
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Features of Model SPX Porto-Plater 
Notched “V” Cathode Contact fits Cathode Rod 


at any point on the rod. 


Complete Lucite End Plates — Support plater 
protect cylinder and mechanism in handling 


Reversing Switch with self-contained motor drive 
—Motor turns cylinder in either direction and 
holds positively for loading and unloading 


Obstruction-free Cylinder—One-piece molded 
High Temperature Lucite shell welded to cylinder 
ends No ribs. no tie rods. no crevices 


Attached Lucite Cover Locks Alwavs on the 
cover. Never misplaced or dropped in tank 


fall Contact with one piece dangler cable 


High Temperature | uecite ( vlinder. cover, cover 
locks, hangers, gears and bushings 


Cylinder perforations 3/32” unless sper ified 
Cylinder. O.D. 9x15”; 1.D. 6x12” 
Weight Empty. 28 lbs. Plating Capacity, 14 peck 


Geared head motor. 1/50 HP. 115 V. 60 C. 1 Ph 





only OF” 


with 9x15” O.D. Cylinder 
115 V, 60 C, 1 Ph. Motor 











also 
14x30 and 14x36 
Plating Barrels 
and full Barrel 
Cycle Lines 
at very 


reasonable prices! 


Ask your BELKE Service 
Engineer or write. 





BIGGEST VALUE ever produced 
in a LUCITE PORTO-PLATER 


New features and low price, made possible by BELKE 
BIG VOLUME PRODUCTION, add up to TREMEN 
DOUS VALUE far greater than ever before obtainable. 

A flood of orders in excess of production has created 
a big backlog with extended delivery dates. 

To avoid disappointment, please order well in advance 
of your needs. Deliveries must be scheduled on the basis 
of first come first served. 

—_ 

Se FF ey et an, . 

Bs f& a) Manufacturing Company 
a | w)0, Go] et) 947 N. Cicero Ave., Chicago 51 


EVERYTHING FOR PLATING PLANTS 
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fon Motul Finiaer! | 


| Pressure Moulded 


NEOPRENE 





TO PLUG | 17 av la 
HOLE Size) °° 16 “16° 


| 1 

TO CAP [av gv ise 3 

STUD size | “32°"32 | “32° 
vel | } 








MASKING PROBLEMS 
OUR SPECIALTY! 


write For FREE sampce xir.. i 
4 . 
ViAAHAMNG 


‘2030 WEST FORT STREET Shay 
Lewvices 


DETROIT 16, MICHIGAN 
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FOR SALE 


1—4000 Amps., 10/20 Volt Hanson-Van Winkle-Munning 
Generator to a 75 HP. 3 phase, 60 cycle, 440 or 220 
volt, 600 RPM, type 1S6184A Gen. Elec. Syn. motor, 


full commutators. 


1—2500 Amps., 12/24 volt Chandeysson Generator to a 
50 HP., 600 RPM, 3 phase, 60 cycle, 440 or 220 volt 
Chandeysson Syn. motor including direct connected 
exciter, full commutators. om. reer 


Smaller sizes in stock. Also motors of all kinds, trans- 
formers and etc 


KEYSTONE POWER PLANT EQUIP. CO. 
8401 Hegerman Street Philadelphia 36, Pa. 
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UDYLITE SERVICE 
DOESN'T COosT—itT PAYS 


These are cost cutting days and it will pay you to in- 


vestigate Udylite’s free services to the plating industry. 
TAKE SOLUTIONS FOR EXAMPLE: 

We maintain a customer laboratory for the testing of 
your solutions. Our free services will save you money. 
Why not find out for your- 


self. Write to THE 


Udylite 


ele) ite) 7-Nale), | 


ottreorr 


WORLD'S LARGEST 
PLATING SUPPLIER 


1 MICHIGAN 
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A New Type of Primer for Resistance Welding.* A. J 
Elleman and N. D. P. Smith, Trans. Inst. Met. Finishing, 1954 
$1, Advance Copy No. 21, 

This paper describes an exploratory survey of alternatives to 
conventional electrically conducting welding primers, which suf- 
fer from the disadvantage that the very high proportion of con- 
ducting filler needed to give adequate conductivity for welding 
places severe limitations on the composition of the primer 

It is shown that nickel powder is a very much more effective 
conducting filler than nonmagnetic metal powders such as zinc 
Phe nickel particles by virtue of their mutual magnetic attrac- 
tions form chains of low electrical resistance, whereas for non 
magnetic powders, the interparticle attractions and the proba- 
bility of interparticle contacts are much less 

It is possible to make coating compositions containing only 
moderate proportions of nickel powder that 
conductivity for welding 


have adequate 
These compositions have been cov- 
ered by patent. The nickel powder does not appear to affect 
the protective qualities of the coating adversely. The main dis 
advantages in the use of nickel as a conducting filler are its 
high price and the tendency, in common with most other me- 
tallic fillers, for the rate of settlement to be high. 


Dise vs. Belt Polishing. G. Pahlitzsch & H. Windisch, Metall 
oberflache 8BA17 (Feb. 1954), 8A67 (May 1954 

Advantages and disadvantages of belt polishing for specific 
applications are discussed and costs evaluated. 


Barrel Finishing. L. Lechner, Metalloberflache 8A26 (Feb 
1954). 

Abstracts of about 50 German patents on tumbling barrels and 
burnishing compounds (soap, cyanides, borates, tartrates, sili- 


cates, phosphates, surface active agents). 
Blasting and Tumbling. W. Gesell 
Feb. 1954), BA4L (March 1954 


Various types of blasting by air or liquid jet and the abrasives 


Metalloberflache 8A30 


used (ferrous, nonferrous metals and nonmetallics such as sand 


alumina, wood, nut shells, synthetic resins) are discussed briefly 


Corrosion of Metals by Sulfur. O. Kubaschewski and O. yon 
Goldbeck, Metalloberflache 8A33 (March 1954 

The properties of metal sulfides, the mechanism of sulfide 
formation, the corroding action of gaseous or liquid sulfur, sulfur 
dioxide and hydrogen sulfide in the presence and absence of 
humidity are discussed. The corrosive action of SO on low 
carbon steel increases strongly above 50 per cent humidity, par 


ticularly above 80 per cent humidity 


New Developments in Metal Spraying. HL. Reininger 
loberflache 6B6 (Jan. 1954), 6B39 (March 1954), 8A55 
1954), OB73 (May 19514). 


New equipment and methods for metal spraying, pre and 


Metal 
April 


aftertreatments and thickness measurement of sprayed coatings 


are given 


New 
Measurement. FE 
1954 

The usual interference microscopic method fails at roughness 
A modi- 


fied method using plastic replicas in suitable immersion media 


Method for 
Zehender 


Interferomettic Surface 


Metalloberflache 


Roughness 
BAI (April 


values above 0.5 to Lx 107 mm (20 to 40 microinch 


permits the measurement of roughness values between 0.5. to 


20 x 107° mum. 


*Paper presented at the ith International Conference on Elec- 
trodeposition and Metal Finishing, London, England, April, 1954 
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Which Behr-Manning abrasive belt 
is best for your polishing job? 


You can slash contour and flat polishing costs — and get a 

better finish too—when you use the right BEHR- 

MANNING" coated abrasive belt and finishing method. 

You have a wide selection to choose from. For example 

RESINALL” METALITE” Belts, made with a double bond of 

thermo-setting resins, resists the heat of heavy duty grinding 

RESINIZED" METALITE gives you a resin sized belt for “high-heat” 

operations in finer grits. 

SPEED-WET" METALITE for the real tough jobs with high-speed 

requirements. Generally used with a coolant for maximum 

rate of cut. Contour grinding with BEHR-MANNING 
LIGHTNING” METALITE Cloth Belts for contour polishing and abrasive belt and a shaped contact wheel. 
“oiling out.” 

METALITE X-WT. Belts for flat surfaces, slight contours and 

where extreme belt flexing is not required. 


USE THE ASSISTANCE OF THE BEHR-MANNING FIELD ENGINEER 
in making your selection. His training and experience will be 
invaluable in deciding on, not only the right belt, but also the 
correct grit size, backing and application method. By actual 
test, in your own plant or in a nearby BEHR-MANNING 
Demonstration Room, the most efficient combination for your 
need can be worked out. Make a date now. Write Behr- 
Manning Corp., Troy, N. Y., Dept. PL-9 


In Canada: Behr-Manning (Canada) Ltd , Brantford 
For Export: Norton Behr Manning Overseas inc , New Rochelle, N Y., U.S.A 


\ LTT R- INING Polishing inside contours of small parts with 
{J a narrow belt running over a ‘‘finger'’ while 


7 os , nai of 
: aivision of NORTON Company part ts moved in an arc 


a ATED ABRASIVES A ae a 





for the newest in coated abrasives...watch BEHR-MANMING / 
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GREATER EFFICIENCY | 
with VITREOSIL* 


(pure fused silica) 
ELECTRIC IMMERSION 
HEATERS 


Available from Stock 


Unusually efficient, VITREOSIL electric 
immersion heaters are the ideal 
choice for heating acid pickling and 


electroplating solutions and other 
acid baths. 


Only the VITREOSIL immersion 
heater features all these important 
odvantages: 


e@ increased heat transfer per unit area 
e@ Greater resistance to chemical attack 


e@ Molded rubber cap providing efficient 
sealing and facilitating installation 


Ground wire inside VITREOSIL sheath 
for additional protection 


Minimum safe immersion depth 
marked on each heater 


U.S. Patent No. 2,654,820 


THE THERMAL SYNDICATE LTD. 


14 BIXLEY HEATH 
LYNBROOK, N. Y 


WITS 


Bulletin No. 15, 
with specifications 
and prices, sent 
upon request. 
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Industry's Abrasive 


BONDING CEMENT 


for Wheels and Belts 


PRODUCES BETTER SURFACE FINISHES 


® How does it do this? Because GRIPMASTER grips 
the abrasive grain more firmly than conventional 
cements, thus maintaining a more uniform 
abrading head. 

Coupled with this Better Production is an Economy 
you can't afford to overlook=namely, increase in 
polishing wheel or belt life because less heading 
up ond preparation for heading up are required. 
A working test sample will convince you. You can 
order this sample in 75 pound pails or ina 
package of 4 one gallon cans. Many, after 

proving its value under their own working 
conditions, order GRIPMASTER in the usvol 

660 pound drum lots 

When you place your trial order, we'll let 

you know the name, address and phone 

number of our nearest distributor 

You can place subsequent orders for 

GRIPMASTER through him and 

get his personal service, too 


LEA-MICHIGAN, INC. 


14066 Stansbury Ave., Detroit 27, Michigan 


The Leo Mfg. Co., Waterbury 20, Conn. 
lea Mfg. Co. of Canada, Toronto 
Lea-Ronal, Inc., Long Island City 1, N, Y. 
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Patent Abstracts 


DR. D. GARDNER FOULKE 


Manager, Electrochemical Development 
Hanson-Van Winkle-Munning Co 


Matawan, New Jersey 





Copies of patents may be obtained by writing to Commis- 
sioner of Patents, Washington, D. C. Price 25 cents each 


No. 2,674,551, April 6, 1954—Ralph Dunlevy and H. Shoe 
Detroit, Mich 

It describes the removal of carbon dioxide, formed by com 
bustion of gas used for heating the alkali metal salt bath, from 


the treating area, thereby preventing the contamination of the 


maker, assignors to Kolene Corp., 


molten salt on the roller with carbonates 


No. 2,674,571—Method of Electropolishing Dental Appli- 
ances—l. VM 
April 6, 1954 
The method deseribed is applicable to high cobalt or nickel 

alloys as for example: Cobalt, 60°65 per cent; chromium, 27-32 


Posen, assignor to Nobilium Processing, Ine 


per cent; molybdenum, 2-6 per cent or nickel, 75 77 per cent; 
Phe method 


consists of immersing the dental appliance as the anode in a 


chromium, 18-25 per cent; beryllium, 3-5 per cent 


bath of 5-22 per cent sulfuric acid, 0.25 5 per cent hydrochloric 


acid, TO-84 per cent ethylene gh esl cent 
to 170° 1 but 


for the alloys, 


and less than 8 per 
water The bath temperature is given as 150 
current density limits are not given 


6 claims 


No. 2.675.331—Metal Coating Process—Daniel M 
George L. Reymann, assignors to Stoner- Mudge, Ine 
1951 


This coating composition for the protection of tin plate 


(aray and 


April 13 


and 
other metals) from which containers are fabricated consists of an 


interpolymer vinylidine chloride (26-44.5 per cent) and vinyl 


chloride (61-64 per cent). The process consists of dissoly ing the 
resin in the proportion of 15-32 per cent by weight in a solvent 
consisting of not more than 15 per cent of ketone or ester soly ents 
such as methyl ethyl hetone and the remainder being automatic 
hydrocarbons, coating the metal and baking at a temperature of 
at least 300 1 


6 claims 


No. 2.675.347—Plating of Tin-Zine 
Lowenheim, assignor to Metal and Thermit Corp 


1954 


Alloys—l rederich \ 
April 13 


UDYLITE SERVICE 
DOESN'T COST—IT PAYS 


These are cost cutting days—and it will pay you to in- 
vestigate Udylite’s free services to the plating industry. 
LOOKING INTO THE FUTURE? 

The Udylite Research Corporation was founded to plan 
for tomorrow. We can help you with your five-year or 
ten-year program. It costs 
you nothing to find out. 


< THE 
Write to 


Udylite 


fele} ite) 7-ile), | 


DETROIT 11 


WORLD'S LARGEST 
PLATING SUPPLIER 


MICHIGAN 
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USE “RELIANCE” PRODUCTS FOR 


ECONOMY : EFFICIENCY : DEPENDABILITY 


LET US SUPPLY YOUR NEEDS FOR YOUR PLATING OR POLISHING DEPARTMENT 
WRITE FOR FURTHER DETAILS 


3000 AMP. 6 VOLT GENERATOR SET 


TYPE “L” SIZE 2 BURNISHING BARREL 


“Reliance” 


SEMI-AUTOMATIC PLATING 
MACHINE 
BUILT FOR SERVICE 
HIGHEST GRADE MATERIAL 
USED. MOTOR 2 HP 
4 TO 1 VARIABLE SPEED. 
THIS MACHINE IS BUILT 
ANY LENGTH, WIDTH AND 
DEPTH OF TANK. 


Chas. F. L°-Hommedieu & Sons Co. 
MANUFACTURERS of 


Plating and Polishing Machinery 
Complete Plating Plants Furnished 


Chas. B. Little Co. 

age N. j. Gen, Office and Factory: 
Ww. R. Shields ¢ a. 4521 Ogden Ave. Cleveland 

troit, iich, 
% ’ . 

Powell Calvert Cc if { q > A (, ay and 

104 Second Street Los Angeles 

Feasterville, Pa. 


Branches: 
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POCKET HANDI-GAGE 


Tests thicknesses from 0.0001 to 0.015 inch. Each 
individual gage is separately calibrated to National 
Bureau of Standards thickness plates, resulting in 
an accuracy to 10% for thicknesses over 0.0002 inch. 
As simple to use as an automobile tire gage, the 
Pocket Handi-Gage may be used on the production 
line or in the laboratory. It’s perfect for use as a 
“Go, No-Go” thickness gage at the plating tank 
or spray booth. 


NO BIGGER THAN A FOUNTAIN 
PEN, BUT WHAT A JOB IT DOES! 


Tests brass, cadmium, copper 
lead, nickel, silver, tin, zinc, haere 
tin and zinc-tin alloys, hot dipped 
tin and zinc, paint, plastic lami- 
nations, enamel and lacquer on 
steel and other magnetic metals. 
Gives results in SECONDS Es- 
pecially adapted for hard-to-reach 
areas. Comes in a pocket-sized 
case complete with magnets for 
various thickness ranges 


59 E. 4TH STREET 
NEW YORK 3, N.Y. 
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Insure successful, economical, 
uninterrupted 


ZINC PLATING 


by purifying cyanide zinc plating 
solutions with 


Cc. 


line - 


No other purification treatment required. 
Simplifies zinc plating procedure. 
Substantially reduces overall plating costs. 





Write—Phone— Wire 


Suphur Products Co. /nc. 


228 McKeon Way 
Greensburg, Pa. 
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An improvement over earlier tin-zine electrodeposition proc- 
esses, which consisted primarily of sodium salts, is claimed for 
baths formulated with potassium salts. Specifically, 
claimed for the deposition of tin-zine alloy 


& process 
15-25 per cent zine 
and 85-75 per cent tin) in a bath containing 32-45 g/l of tin as 
potassium stannate, 3.5-9 g/l of zine as zine cyanide, 30-50 g/l 
of total potassium cyanide and 5-11 g/l of free potassium hy- 
droxide. A current density of 30-10 asf at an operating tempera- 
ture of 145° to 155 °F is claimed. 
1 claim, 3 figures 


No. 2,675,5148—Apparatus for Metal Plating—Lawrence 

Crreenspan, April 13, 1954. 

This invention describes the equipment for the plating of 
record stampers, whereby a baffle of insulating material is placed 
in front of the reeord to provide good current distribution and 
means is provided in the assembly to supply air agitation to the 
face of the record as a part of the rack 

% claims, 11 figures 


No. 2,675, 815—Apparatus for Conveying Pipe through an 
Electrolyte—F. J. Kennedy, assignor to National Electric 
April 20, 1954 
This invention describes an improvement over the usual 
method of rolling pipe being plated through the electrolyte and 


over cathode contacts by conveying the pipe through the bath 


Products Corp., 


by means of an endless track above and on each side of the bath 

from which is suspended a series of longitudinally spaced pipe 

carrying arms. Automatic loading and unloading is provided 

11 claims, 7 figures. 

No. 2,676,900—Processes for the Removal of Oxides from 
the Surface of Metals—H. R. Spence, A. N. Johnson, and S 
G. Osborne, assignors to Hooker Electrochemical Corp., April 
27, 1954. 

An improved fused-caustic bath for the modification of re 
Ni, Co, ete. 
soluble by virtue of the presence of oxidizing agents in the fused 
alkali bath said oxidizing agents having the property of being 
regenerated in sila is described. 


fractory oxides (Fe to render such oxides more acid 


Such oxidants may be nitrates 
chromates, manganates, and permanganates of alkali earths ot 
alkalis which may be regenerated by passing oxygen through the 
operating (fluid) bath in relatively small amounts in the presence 
of a carrier (MnO. MnsSO,, V,0;, CrO,). 

15 claims. 


No. 2,676.916—Plating on Aluminum—Walter G. Zelles 
assignor to Aluminum Company of America, April 27, 19514 
This invention describes a method for electroplating over 

aluminum which is a modification of the zincate dip procedure 


The improvements claimed are: (1) the addition of at least one 


UDYLITE SERVICE 
DOESN'T COST—I!IT PAYS 


These are cost cutting days—and it will pay you to in- 
vestigate Udylite’s free services to the plating industry. 
DO YOU HAVE A DIFFICULT PART TO PLATE? 
Take your problems to Udylite. We have a pilot plant 
where we will check your plating problem and make 
recommendations. It will 

save you from future costly THE 


mistakes. This service is Ud lit. 


free! Write to 
ee) ite) Fy Wale), | 


DETROIT 1 


WORLD'S LARGEST 
PLATING SUPPLIER 


MICHIGAN 
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WHERE HAV 


TRADE MARK EEO. U. & PAT. OFF. 


PICKLING, PLATING, DEGREASING TANKS ¢ BASKETS eo 
DUCT 


AGITATORS © PUMPS ee FUME 


EQUIPMENT IS 


INSTALLED 


PIPING e VALVES 
BIFURCATORS HOODS 


A typical large Haveg pickling tank installation, 


Metal Finishing Corrosion has been Controlled! 


All Haveg equipment has extra long life, extreme resistance 
to corrosive chemicals, and can be used continuously in a 
high range of process temperatures with complete safety 


and a proven history of performance. 


Because Haveg corrosion-resistant tanks prevent specking 
or flaking of the finished product, the number of rejects 
is reduced and the plating job is uniform. Solutions do not 


build up on Haveg, thereby clean-up time is reduced. 


Molded Haveg tanks are made in a siigle piece construc- 
tion. Any size, style, baffle arrangement can be supplied to 
fit your process. Equipment is virtually tailor-made for 


longer service life, improved production. 


ATLANTA, Exchange 3821 ° CHICAGO 11, Delaware 7-6088 
CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 
DETROIT 39, Kenwood 1-1785 ° HOUSTON 4, Jackson 6840 
LOS ANGELES 14, Mutual 1105 ° SEATTLE 7, Hemlock 1351 
ST. LOUIS 17, Mission 5-1223 ¢ WESTFIELD, N. J., Westfield 2-7383 


SEPTEMBER, 1951 


Remember, Haveg is not a coating or tank lining. It is 
a moldable rigid plastic material, made from acid-digested 
asbestos and synthetic resins specially selected for diffi- 
cult service with practically all acids and salts, chlorine, 
many solvents. Throughout its entire mass, Haveg is re- 
sistant to practically all solutions used for finishing metals. 
Its long life is not a claim, but a fact proven in hundreds 
of installations. 


Haveg can help you make your finishing operations more 
profitable and less subject to the waste of corrosion. Call 
the sales engineer listed and write for 64-page Bulletin F-6 
which shows tank sizes, shapes, chemical ratings .. . the 
complete Haveg story. 


CORPORATION 
ummm NEWARK 6, DELAWARE 


FACTORY: WILMINGTON 8, DEL. © Wilmington 3-8884 


A SUBSIDIARY OF CONTINENTAL -OIAMOND FIBRE CO 


AV 
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50-1500 GAL/HR 
ANY ELECTROPLATING 
SOLUTION 


Self-Priming 
Model LSIN-10 
Cap. 100 gal / 

H.T. Lucite 
Filter Assembly 


NO ROUGH DEPOsiTs @? 


i? 


NO PITTING 


Service: Filters 
practically any acid 
or alkaline solution 
from pH 0 to pH 14; 
removes particles 
down to one micron 
in size 

Design: FILTER 
ASSEMBLY fabri 
cated of stainless 
steel 316, high tem- 
erature lucite, rub 
- dined, Haveg or Sethrin* resin. FILTER TUBES of 
cotton, dynel, porous stone, or porous carbon, PUMPS 
fabricated of Hastelloy, stainless 316, or plastic; centrifugal 
or self-priming. MOTORS drip-proof, totally enclosed, or 
explosion-proof, 110 or 220 volt, single or three-phase, 50 or 
60 cycle, sleeve or ball bearing. HOSE special, acid and 
alkali resistant. BASE—Phenolic laminate on rubber tire 
ball bearing casters. 


Distributors 
in Principal 
Cities 


Stainless Pump 
Totally Enclosed 
Motor 
Portable—Wt. 60 Ib. 
14° 216" 216" high 


Rated Capacity Overall Size Veight 
0 gal/her 11” = 14” x 12” 30 Ib 

100 gal/hr i2” = 16” 16” 10 tb 
100 gol/hr es 7 4 125 Ib 
0 gal/hr 7s 2’ 135 tb 
600 gal/hr , a = 150 Ib 


ASI-300 
ASI.400 
ASI-600 


Write for Literature 





MFG. 72 Willoughby St., 
co Brooklyn 1, New York 


(“EASIER SAFER FASTER 
PLATING 


PROSEAL CHROMATE FINISHES for 

PROSEAL No. 9 chromate treatment for cadmiun 
PROMAT C.-42 permit plating twice as la 
PROSALT improves, enriche pper plating 

ZINC BRIGHTENER B-4 for brilliance, depth and EC! 


sland Representative for PROMAT prod 














CHEMICAL COMPANY 


INDUSTRIAL 
CANTON CONNECTICUT 


e 
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CHEMSTEE COMPANY, INC. 


303 Chemstee! Building, Waitnut Street, Pittsburgh 32, Pa. 





(Me “tle-in" with any monutecturer) 
Send date on your Design, Engineering, Material, Construction and 
Maintenance Facilities for 


ACID-ALKALI-PROOF CONSTRUCTION 


backed by experience serving major steel, chemical, teatile and 
food industries in erection of 


PICKLING, PROCESSING & STORAGE TANKS & FLOORING 


NAME. 


2222222448888 866 


COMPANY 
ADDRESS 


SSeeeee eae Be eae s & 


‘ 
Seeeseeeseeaeas JEAR OU! AND MAliieeneeeneees 
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0.5-7.5 g/l FeCl 


” 


1.5 g/l in terms of metal; (2) the 


of the hydrous oxides of the iron group (e.g 
OHO 


addition of at least 5 g/l of tartrate per gram of metal from iron 


in the amount of 0.1 
group; and (3) a step wherein the preliminary zincate film is 


stripped (innitrie acid) prior to depositing a second film which is 


used as the base for electrodeposition. An example of the bath 
is given as follows: 
ZnO 
NaOH... 
FeC), o1L0 
CHO 


100 g/l 
100 g/l 
I g/l 
5 g/l 


b claims 


No. 2.676,.917—Method of Making Corrosion Resistant Arti- 
cles Having a Bright Surface—M. B. Hammond and Glade 
Bowman, assignors to Rockwell Spring and Axle Co., April 27, 
1954 
This is an extension of the Schoonmaker and Stockton process 

U.S. Patent 2,315,740) wherein a layer of nickel is deposited on 
steel followed by a layer of zine after which the article is heat 
treated at about 700°h 
for providing bright corrosion resistant surfaces by depositing at 

least 0.00005 inch nickel followed by a zine deposit of 0.00005 

inch, bufling to cause all the zine to penetrate into and alloy with 


The present invention claims a method 


the nickel and form a bright surface, finally depositing a layer 
of chromium on the bright surface. 

The discussion discloses that an article so treated and having 
a nickel deposit of 0.0004 inch, a zine deposit of 0.0001 inch, and 
ten millionths of chromium withstood the standard salt’ spray 
test for 100 hours. 


3 claims. 


No. 2,677,652—Method of Electrotinning Continuous Steel 
Strip—Roy EF. Howell, assignor to United States Steel Corp., 
May 4, 1954. 

A method of plating steel strip from acid tin plating baths to 
eliminate what is known as “wood grain.” The procedure is to 
lay down the early part of the deposit at a current density much 
below the operating range of the bath used for continuously 
plating steel strip, the current density being held below 20 asf 
for at least the first pass from the negative contact roll to the first 


sink roll 


2 claims, | figure 


vertical system). 


No. 2,677,0653—Copper Electroplating Compositions and 


Process—Allen EF. Chester, assignor to Poor & Co... May 4, 
1951 
This invention describes the use of a cyanide copper plating 
bath addition agent which is formed by the absorption of coke 
oven gases in an aqueous solution of an alkali followed by a 
treatment with cuprous or cupric oxide and sodium polysultide 
The exact composition of the by-product cyanide material is 
unknown, but it is given in the discussion as 
Sodium cyanide 10 per cent 
Sodium hydroxide 2 per cent 
Sultides and organic 0.015 per cent 
Sulfur contaminents as Nas 
Water 
’ 


_ . 
22 claims 


remainder 


No. 2,677,.651+—Copper Electroplating and Composition- 
Pherefore—Allan F. Chester, assignor to Poor & Co., May 4 
1954 
An alkaline copper plating bath containing 0.4 to 1 oz/gal of 

dithiobiuret. The copper content of the bath may be 3 to 12 

oz/gal, the free sodium cyanide 0.5 to 1.72 oz/gal and the sodium 

hydroxide | to 7 oz/gal. 

as 120 


density of 20 amps/sq ft. 


The temperature of the bath is given 
to 140°F and bright deposits are claimed at a current 
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Here s 
Why 
Plating x 
Men 
Like 
Rapid! 


No loss of efficiency due to overheating... 


Updraft type effective cooling system permits full-load 
operation at room temperatures up to 1 10°F. 


No lost time due to burnouts... 


Oversize copper bus throughout to handle normal over- 


loads. Built-in ‘‘three-way'' automatic protection guards 


against dangerous overloads. 


No supervision needed... 


Connect to AC line and DC bus, set the convenient, 
single-knob output control and touch the button on the 
electromagnetic starter—that's all there is to operating it. 


No maintenance needed... 


Only moving parts are in heavy-duty, totally enclosed 
fan motor. 





Look into this Rapid Electric 
Selenium Rectifier and see 
why plating men like Rapid 


as their source of DC power 


Rectifier shown is Rapid 
Electric 
Selenium Rectifier Model 
TC 2012—2000 amps at 
0.12 volts 
removed 


Self - Contained 


rear panel 


High efficiency saves on power bills... 

“Custom-Built"’ Selenium stacks are hand-assembled 
from pre-tested selenium plates. These stacks and the heavy- 
duty transformer combine to deliver DC power at high 


efficiency, eliminate prolonged plating time, save power. 


Give long-time service... 


*Custom-Built'’ stacks have no ‘‘weak spots’’ where fail- 
ures can start. All components are protected against heat 
and corrosion, and have practically unlimited life. 


Engineering Service... 


The Rapid Electric Company specializes in the design and 
manufacture of selenium rectifiers. Our broad experience in 
the field is at your disposal. Our engineers will be glad to 
help solve your DC power supply problems. If your needs 
cannot be met from our large selection of standard models, 
we can design and build special equipment to do the job. 


Ou: Catalog M gives full details. 


\ r) a 
\ THE NAMEPLATE THAT MEANS Wire Ture ty fou. / 


RAPID ELECTRIC COMPANY 


2891 Middletown Avenue °* 


SEPTEMBER, 1954 


New York 61, N. Y. * Phone TAlmadge 8-2200 
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TOMORROW .. . TODAY! 


ELECTRONIC 
“BRAIN™ 


FOR THE PLATING INDUSTRY 


The newest development in electronic plating 
equipment brings you the controls of the future 


With Unit 


Plating Controller (automatic rheo 


today! \ssemblies’ 


Process 
\utomati 
stat), you can eliminate the time lost in setting 
switches during tank loading or unloading. The 


A.P.¢ 


lank operators waste no 


. automatically adjusts to changing loads. 
time with manual 
adjustments. One supervisor at any remote 
location can control all tanks . 


The A.P.¢ 


driving 


THE A.P.C. AUTOMATIC RHEOSTAT*... 


. all solutions 


is to plating what ‘‘No-Shift” is to 


e Automatically controls 


tank current 


Eliminates setting of 


switches during loading 


Automatically checks if 


work 1S added or removed Te res 
Eliminates ‘burning’ small loads 

Plates all work at the proper current 

\djusts to all loads and all solutions. 
Permits one supervisor to control all tanks 
Operates at any remote location. 


Csives you control by the electronic “brain” of 


the future PODAY! 


UNIT PROCESS ASSEMBLIES 


75 East 4th Street ° New York 3, N. Y. 
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No. 2,678,291—Method and Materials for Producing Coated 
. and N. J. Newhard, Jr., 
May 11, 1954 


This invention covers a process for coating aluminum using 


Aluminum—F. P. Spruance, Jr 
assignors to American Chemical Paint Co., 


an acid aqueous solution (or admixture for making said solu- 
tion), the active ingredients being fluoride, dichromate, ions 
from the class of arsenate and phosphate, and ions from the class 
of chloride and sulfate with the ions being present in amounts 
stoichiometrically equivalent to: 
Fluorine 0.15-12.5 g/l 
Chromic acid 7.4-66.6 g/l 
Jons from class of PO, or AsO, 
calculated as PO, 2-285 g/l 
Ions of class of Cl or SO, 
calculated as NeCl 1-50 g/l 
The broad claim covers a F:CrOs, ratio of 0.015-0.135 and a 
pil of 1.0-3.3 
11 claims. 


No. 2,678,299—Method of Making Planographic Printing 
Plates—C. F. Geese and D. B. Lytle, assignors to Printing 
Developments, Inc., May 11, 1954 
This invention relates to improvements in methods of prepar- 

ing and conditioning the printing surfaces of planographic print- 

ing plates for lithographic and offset printing 

Claim | covers a method of depositing a water-receptive 
chromium surface layer for a bimetallic plate by immersing the 
smooth, ungrained plate in a 34 oz/gal chromic acid bath (Cr 
Og:SO, ratio 100:1) and plating at 3/4-10 asi for 1-3 minutes 
interrupting the current for 15-60 seconds and again plating for 
20-60 seconds to give dull, fine-grained chromium under speci 
fied temperature and current density conditions, e.g. 120° -133.5 
F and current density of 8 asi. 

The usual application of resist, hardening of the resist, and the 
etching operation is described as applicable either before or after 
chromium plating 

11 claims, 1 figure. 


No. 2,678.875—Chemical Brightening of Aluminum—lKoy 
(. Spooner, assignor to Aluminum Laboratories, Ltd., May 
18, 1954 
A method for brightening aluminum, using a hot phosphoric 

nitric acid bath for which it is claimed the addition of 1 to 150 
g | of silicic acid substantially reduces the attack of the bath on 
the aluminum without affecting the brightness obtainable. An 
example of such a brightening bath is given as follows: phos- 
phoric acid, ortho (85 per cent), 80 parts; nitric acid (concen- 
trated), 5 parts; acetic acid (glacial), 15 parts; silicic acid, 1 to 
0g] 


5 claims. 


No. 2,678.876—Conditioning of Metal Surfaces—G. Burn 
side, assignor to Radio Corporation of America, May 18, 1954 
This process concerns the production of a matte surface on 

brass or copper—as required, for example, prior to coating with 

a light-sensitive emulsion — by treating with an aqueous solution 

of ammonia persulfate (10 to 40 per cent) and hydrogen peroxide 

0.3 to 1.5 per cent by volume). Claim 2 specifies the anunonium 

persulfate to be about 25 per cent and the hydrogen peroxide to 

be 0.3 per cent by volume. Claim 5 covers the use of the process 
for aluminum and magnesium as well 


6 claims 


No, 2,678,908—Method of Forming Ferrotyping Surfaces— 
William M. Tucker, assignor to Eastman Kodak Company, 
May 18, 1954 
A method is claimed for producing a maze of fine cracks in a 

metal ferrotyping surface by plating with chromium from a bath 

chromic acid 390 to 410 gl) wherein the CrOs:SO, ratio is 104 
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Equipment for 


more protitable plating 
now offered by UNITED CHROMIUM CUNICHROME 


TANKS 


BLOWERS 


, long known United Chromium for its lead- HEATING COILS 
ing role in plating developments and its technical 
aid to metal finishers. Now, United Chromium also 
supplies equipment for general plating . . . offering RECTIFIERS 
you the benefit of over 25 years close working 

experience with plating plant needs. When you ANODES 
work with United Chromium, you can be sure your FILTERS 


TEMPERATURE CONTROLLERS 


equipment is designed for efficiency and economy. 


TANTALUM HEAT EXCHANGERS 
PUMPS 


AIR AGITATORS 
AND MORE 


TWO EXAMPLES OF WHAT SUCH EQUIPMENT CAN MEAN TO YOU 


Unichrome ROUND anode cuts Unichrome plating barrel speeds work 
chromium plating costs saves money in small parts plating 


This cylindrical anode innovation by Small work can get a high 


United Chromium has a simple, 

rugged design that improves operat- 

ing efficiency,saves money. Here's how 

e Longer service life through less 
corrosion, 


quality, bright chromium 
deposit within 10 minutes 
in this 24” diameter bar- 
rel. It does a whole batch 
at a time—without contact 


e Greater anode act.vity—gives bet- marks, burning or mis- 


ter current distribution and fewer sing. Hard plating, too. 
plating rejects. 


e Greater rigidity—stops warping. 


Ask us to submit a proposal on your needs. 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd S$t., New York 17, WN. Y. 


Detroit 20, Mich. * Waterbury 20, Conn. * Chicago 4, Ill. * Los Angeles 13, Calif. * In Canada: United Chromium Limited, Toronte 1, Ont. 
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to 110:1, the temperature is 115° to 122° F, the current density 


175 to 225 asf, and the time '4 to 2 hours. This is followed, after 
rinsing, bufling, and a levigated alumina cleaning, by a second 
chromium plating operation in the same bath at an initial current 
density of 0.25 amp sq in that is increased at intervals until a 


current density of 180 asf is reached. The second plating opera 
tion requires ') to L hour 
1 claim 
No. 2,678,909—Process of Electrodeposition of Metals by 
Periodic Reverse Current—CGeorge W. Jernstedt and James 
DD. Patrick, assignors to Westinghouse Electric Corporation 
May 18, 1954 
Long cycle periodic reverse current plating is covered in this 
patent that specifically mentions copper, silver, zine, cadmium 
tin, gold, and brass. The cathodic cycle covered is 45 to 300 sec 
and a deplating current of at least 30 per cent of the plating cur 
rent period, the average deplating current density being 30 to 
O0 per cent of the coulombs delivered during the plating portion 
of the evele References cited are four other patents issued to 
Jernstedt: Nos. 2,451,340 (Oct., 1948 ZL SEL Oet 19s 


2 WOL7T75 (May, 1949), and 2,558,090 | June. 1951 


© ghaten 
% claines 


No. 2,678,910—Electroplating of Nickel—Henury Brown, as 

signor to Udylite Corporation, May 18, 1954 

The basic claim in this patent is an acidic aqueous bath for the 
electrodeposition of nickel containing a nickel salt selected from 
the group consisting of the chloride, sulfate, fluoborate, or sulfa 
mate of nickel and not more than 0.5 of at least one bath soluble 
fully esterified aliphatic polyearboxylic acid, the ester being un 
saturated by virtue of double bonds. Claim 2 limits the poly 
carboxylic acid to 4 to 8 carbon atoms. The other claims spe 
cifically name a number of esters, e.g., di-(2 methoxvethyl mal 


eate, fumarate, or ttaconate 


economy $1 claims 
convenience No. 2,679,475—Metal Blackening Composition—Joseph 


Sinwler, May 25, 1954 
A composition for blackening metals of the class consisting of 

Fingertip tilting brings you the = 
9 P d ee 2 advantages brass, copper, nickel, steel, aluminum, zinc, stainless steel, and 
of faster tumbling cycles, reduced operator cadmium, consisting by weight of about: nickel chloride, 8 parts 


fatigue and savings of floor space in your ammonium chloride, | parts; rochelle salt, | part: zine chloride 


» 


finishing department. Globe’s new tilting , part: sodium chloride, 2) parts; ammonium molybdate, 14 
part. Claim ft covers immersing the aforementioned metals in an 
mechanism enables your operator to quickly 
aqueous solution of said composition and plating at alow \oltage 
move the barrel to pre-selected or manually the nickel chloride concentration being about 8 oz gal Phe 
selected operating position by means of a sim- disclosure mentions 6 to 9 volts for barrel plating and 4 to 6 \olts 
ple, 3-position reversing control for still plating. Zine or cadmium articles can be dipped or 


eles tropolate d 


WHAT'S YOUR FINISHING PROBLEM? te: Hupe’s b claims 


experimental engineering service analyze your ports finish 


needs. Send samples of parts and completed piece to show 


ir etiee Gan neir iranian ame SPEED-UP vebits 

your nickel stripping ST “ p ) DE 
| ; PROTECT 

} ; OL Py the base metal 


A proved addition agent, STRIPODE strips nickel plate faster and pro- 


< rewete st tects the base metal from pitting, roughening and etching. Also saves 
4 sb? VissS5 $9 


on use of acid, eliminates need of sand blasting or heavy buffing 


GLOBE STAMPING DIVISION operation. Try it! 
1250 WEST 76th STREET ORDER A TRIAL GALLON! 








CLEVELAND 2, OHIO THE CHEMICAL CORPORATION 


5 4 a ee Avenueé 
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witty s Tut 7. a | 


Before using ZORBALL, Academy Plating had to 
scrape tallow, grease and abrasive from their polishing has clean, safe floors 


room floor. Even steam cleaning failed to budge deposits 


ee = - . + 
7 e 

Y= a +e 
rey ' $¥ 
* “i 


} 


50 LBS*NET WE 


* 
te 


After using ZORBALL, Academy Plating once again 


All that’s 


No scraping ts required 


needed is to spread and sweep up ZORUALA daily 


ZORBALL ends floor scraping 
at Academy Plating Co. 


- vious to the use of Zors- 
ALL on our polishing-room 
floor, we used scrapers to remove 
the buffing compounds consist- 
ing of tallow, grease and abrasive 
which had accumulated,” reports 
Herbert) Mancini, 
ent, Academy Plating Company, 


Newark, NJ. 


superintend 


“We also tried a steam-clean- 


ing machine using an alkaline 
detergent, but it failed to remove 
these deposits. However, three 
weeks after applying ZorBa., 


the unsightly and dangerous con 


dition was cleaned up by the 
traction of the polishing oper 
ators’ shoes on the floor. No labor 
Was required except the daily 
spreading and removal of the 


ZORBALL!” 


Removing compound deposits 
is just one of the big benefits you 
get from ZorBALL the safest, 


lowest use-cost) floor absorbent 


known. It 


paint, chemicals, vet remains 


absorbs oil, water, 
skidproof and nonflammable 
after hard use, or when 


Dried out, ZoreBay 


even 


saturated. 


can be re-used without mudding, 
dusting. Ask 


Wvandotte representat ive or 


caking or your 


a sample or demon 


Wyandotte 


jobber for 
stration, today! 
Che miu als Corporation, Woyan 


dotte, Mi higan. Also Los Niu tos, 


California. 


yandotte 


CHEMICALS 


Helpful service representatives 


cities in the United States and Canada 


im 138 


Largest manufacturers of specialized cleaning products for business and industry 
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AES News 





Dr. Serfass Reelected Chairman 


of Research Committee 


Dr. karl J. Serfass, head of the lahigh 
University Chemistry Department, was 
reelected chairman of the Kesearch Com 
mittee of the American Electroplaters 
Socety. it was announced in August by 
P. Peter hovatis, Executive Secretary of 


the Ak 


A recognized authority in the fields of 
chemistry, electroplating, and metal fin 
ishing, Serfass is responsible for nearly a 
dozen ALS research projects being carried 
outou various universities and research 
foundations and in private industry in the 
lL nited States and Canada His main 
committee comprises 10 top men in the 
field. In addition, there are about 100 sub 
committee men More than 40 large 
medium, and small corporations and sey 
eral wovernment agencies are represented 
by the Kesearch Committee members 
The yearly AES research budget is over 
$50,000 

Other members elected to the Kesearch 
Committee at the recent New York con 
Borchert 
Detroit, Mich.; Rob 
ent J Wyandotte Chemicals 
Corporation, Wyandotte, Mich Arthur 
DP. Wrisherg, Davies Supply Company, St 
Laws, Mo; Myron B. Diggin, Hanson-\ an 
W inkle- Vining Matawan 
N. J Lloyd OF Gilbert, Boek Island 
Arsenal, Rock Island, Hh; Edwin K 
Bowerman, Jr Syivania tleetric, Bay 
side, Lang Island, N.Y Arthur Tl. Du 
Hose, Harshaw Chemical Company, Cleve 
land, Ohio: De. kdward A. Parker, Tech 
Providence, KR. I and Dy 
Willian Blam, Washington, D. ¢ 


vention include Leslie C 
Houdaille-Hershey 


Racine 


Company, 


rile bi 





We're STILI 
looking for 


back volumes of % 


PROCEEDINGS 


Volume 9, 1921 


Volume TL, 1925 


Peavinc ok sperate ly needs Vol 
ume 9, 1921, and Volume TL, 1923 
te complete the indexing of AS 
Proceedings 

If you have a copy of either or 
both of these volumes, or if you 
hnow of anyone whe has, please 
please send them to PRATing of 
notify the Editor Pratine will 
ladly refund the postage 

Isn't) there a slick shillful 
leuth whe can slyly seent) and 


Spoor these stray serial 
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Style and Format Committee 


Recommends Changes 


More than 50 suggested changes have 
been made by the Style and Format 
Committee for improving PLatinc and 
other Society publications. The commit 
tee was established by Dr. George P 
Swift, then President of AES, in 1953 to 
study all AF-S publications and to submit 
recommendations for their improvement 
The committee — consisting of Dr. Walter 
Meyer, Dr. Ralph Muraca, Leslie Diveley 
William Geissman, George Burnley, Mary 
Dickinson, and Chairman pro-tempore 
Peter Kovatis— met at National Head 
quarters in July. The Style and Format 
Committee was praised by the Executive 
Board for its splendid work and for the 
report that it submitted 

The recommendations made by the 
committee are being studied by members 
of the Executive Board, the Editorial 
Board, and the Research Committee 
Some of the recommendations were put 
into effect in the August issue and others 
are being made effective with this issue 

Some of the main changes suggested by 
the Style and Format Committee are as 
follows: eliminating the annual Proceed 
ings since the committee felt’ that Pro- 
ceedings is « duplication of papers already 
published in PLATING; improving the cover 
of PLATING: moving the Contents Page 
News; 


adding an kanployment Column to Piat 


of PLATING: improving Branch 
va: and changing the format of Research 
Reports to the page size of PLATING to 


obviate the resetting of material 


Appointments to PLATING 
Editorial Board 


announced im 


hive appointments to the 
Board of PLATING wer 
Augus 

According to Managing Editor PL Peter 
hovatis, the following appointments were 
Harold J. Wiesner 
Bendix Aircraft Corporation, South Bend 
Ind.; Robert D. Miller, Electric Auto-Lite 
Sharonville, Ohio; and Howard J. Me 
Aleer, Formax, Detroit, Mich. John B 
Winters of BK. O. Hull, Cleveland, Ohio, 


Wits named to a one-year Lerm as educ a“ 


for three years: Dr 


tional liaison member of the Cleveland 
Branch convention committee; and Dr 
Abner Brenner, National Bureau of Stand 
ards, Washington, D. © 


a two-year term as liaison member of the 


was named to 


Baltimore Washington Branch convention 
committee 

Other members of the Editorial Board 
are Edwin Sylvania, 
Bayside, Long Island, N. Y.; Daniel Gray 
Oneida, Ltd., Oneida, N. Y.; William ¢ 
Geissman, Rockford Lock, Rockford, HI 
Fred Fulforth, United Chrome, Phila 
delphia, Pa.; Charles W. Ostrander, Allied 
Research, Baltimore, Md.; Leslie C 
Diveley Catler-Tlammer Milwaukee 
Wis.: and P. Peter Kovatis 
magazine, Newark, N. J 


Bowerman, Jr 


PLATING 





Branch Contributor 
to Research Fund 
Dayton Branch, AES. . $208.62 
The Dayton Branch has con 
tributed $208.62, in addition to its 
per capita tax. Dayton Branch is 
commended for its support of the 
AES Research program and for 
doing something extra for the Seo 


ciety 











Industrial Finishing 
Exposition 1955 


Phe 1955 Industrial Finishing Eaposi 
tion will be held in conjunction with the 
12d Annual Convention of the American 
Klectroplaters’ Society in Cleveland Pub- 
lie Auditorium, Cleveland, Ohio, June 
20-23, 1955. The educational sessions and 
business meetings of the 42d AES Con- 
vention will be held under one roof in the 
same building as the Industrial Finishing 
Exposition. It is anticipated that over 
200 exhibitions will use a total of 100,000 
square feet in the arcade and upper level 
of the auditorium 

The 1955 Industrial Finishing Exposi 
tion will be attended by over 12,000 pro 
duction supervisors, engineers, chemists, 
and other executives from over 8,000 

finishing 
Cleveland 
Public Auditorium is located in the geo 


electroplating and industrial 


plants in the United States 


graphical center of this industry and is 
overnight) from 90) per cent of these 
plants 

Exhibitors will be those companies that 
manufacture equipment and supplies or 
furnish services used in industrial finish 
Items to 
be exhibited will be the latest) develop 


ing and electroplating plants 


ments in services and products that en 
able the industrial finisher and electro 
plater to make his own manufactured 
product better with greater sales appeal 
and durability 

The American [lectroplaters’ Society 
has selected the American Decorating 
Company, Cleveland, Ohio. to manage 
the 1955 Industrial Finishing Exposition 
Harold FE. Bartlett and Albert W. Erick 
son, from the management stall of Amer 
ican Decorating Company, will serve as 
exposition managers 

Phe Cleveland Branch of the American 
Electroplaters’ Society will be hosts for the 
f2nd Annual Convention and the 1955 
Industrial Finishing Exposition The 
convention committee is composed of | 
L. Combs, Diamond Alkali Company 
and ©. F. Ott, Aireraft: Plating and Pol 
ishing Company, general chairmen; Fk. HH 
Oakite Products. tne chair 
man, banquet committee; John Bo Win 


Bruening 


ters, RL W. Renton and Company. chair 
man, educational program; J. D. Little 
MeGean Chemical Company, chairman 
Hivduke, Durable 


Plating and Supply Company, chairman 


entertainment; J.T 


PLATING 





Processed Limestone 


and Granite Chips... 


FOR PRECISION 
TUMBLING 


Other tumbling supply companies charge 
l5e a pound for these same chips. We 


charge only... 


C LB. 


Packed in 100 Ib. bags. 
Prices f.0.b. quarry. 


... because we sell direct from quarry 


to manufacturer. 


X100 BURNISHING COMPOUND 20c LB. 
WE OWN THIS QUARRY e 


The products of this Wisconsin quarry have been used For years the products of this quarry 

for many years by a nationally prominent tumbling have been used in processing parts for the 

supplier, Whose name will be furnished upon request majority of American manufacturers in 

cluding 

FORD WESTINGHOUSE 
CHIP SIZES GENERAL MOTORS AUTO-LITE 

st TOUR #32 ‘tow CHRYSLER BORG-WARNER 

js RON  RO* BENDIX WHIRLPOOL 


*3 Sto % *5 Mato vi GENERAL DOEHLER-JARVIS 
Other sizes on request. ELECTRIC MINNEAPOLIS- 
DE VILBISS HONEYWELL 














Write today for FREE chip samples so you can compare them. 


UNIVERSAL sureiy co. 
Phones: VE 8-2071 © WO 3-9445 


14337 MANSFIELD ®© DETROIT 27, MICHIGAN 


\ 
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Available for Immediate 
Shipment, Attractive Values 


THE FOLLOWING EXCELLENT REBUILT AND 
GUARANTEED ELECTROPLATING MOTOR GEN 
ERATOR SETS AND RECTIFIERS, WITH FULL 
CONTROL EQUIPMENT 
PLATERS 
7500/3750 AMPERE 9/16 VOLT 
HANSON. VAN WINKLE -MUNWNING, Synchro 
mous 
000 (2500 
COLUMBIA 
5000/2500 AMPERI 6/16 VOLT 
CHANDEYSSON, 25° « 
1000/2500 AMPERI 6/12 VOLT 
CHANDEYSSON, 25° ¢ 
baciter-in-head 
4000/2000 AMPERI 6/12 VOLT 
CHANDEYSSON, 25° ¢ baciter-in-head 
3000/1500 AMPEREI 6/12 VOLT 
ELECTRIC PRODUCTS, Synchronous 
baciter-in-Head 
2500/1250 AMPERI 9/16 VOLT 
ELECTRIC PRODUCTS 
citer-in-head 
2000/1000 =AMPERI 8/16 VOLT 
ELECTRIC PRODUCTS 
1500 /750 AMPERE., 6/12 VOLT, HAN 
SON.VAN WINKLE-MUNNING, Synchro- 
nous, b.aciter-in-head 
1500/750 AMPERI 12/24 VOLT 
CHANDEYSSON, 
head 
1000 500 AMPERE., 6/12 VOLT. ELEC 
TRIC PRODUCTS 


ANODIZERS 
4000 AMPERE, 40 VOLT, CHANDEYS- 
SON, bLaciter-in-head 
1000 AMPERI 30 VOLT IDEAL, 
E_aciter-in-head 
1000 AMPERI 
SON, 25° ¢ 
750 AMPERE. 60 VOLT, WANSON 
VAN WINKLE-MUNWING, Synchronous 
bE aciter-in-head 
(00 AMPERE. 25 VOLT, CHANDEYSSON, 
Synchronous. E-aciter-in-head 
400 AMPERE, 40 VOLT, @. 6G. C. 
b aciter-in-head 

RECTIFIERS 
BRAND NEW BASIC RECTIFIERS 
1500,/750 amperes, 6/12 volts. Special 
Price: $750.00 each 


AMPERE 9/168 VOLT 


Exciter-in-head 


Synchronous 


ynchronous, Ex 


ynchronous, Laciter-in 


40 VOLT, CHANDEYS 


Separate Voltage 
Controls available 

2000/1000 AMPERE, 6/12 VOLT, 6. E. 
COPPER OXIDE. with Manual Control 
2000/1000 AMPERES 6/12 volt G. E 
brand new selenium stacks, with ~“On- 
load” Automatic Voltage Regulator 
GREEN SELECTOPLATER, 1800 AMPEREI 
12 VOLT, 220/3/60 

UDYLITE-MALLORY, 1500/750 AMPERE 
6 12 VOLT. Control 


SPECIAL 
RANSOHOFF SPIRAL HOT AIR DRYER 
CROWN (8 « (8 CENTRIFUGAI 
DRYER, Steam Heat 
MEAKER SEMI-AUTOMATIK PLAT 
ING MACHINE, 30° long « 40° wide x 


16°) «deep. rubber-lined tank 
No | 


complete 
2 HARTFORD TRIPLE 
ACTION BURNISHING BARRELS 
Lined and Unlined, Belted 


and No 


Above is partial list only. Write to 
us for a!l your requirements for 
Plating, Anodizing and Metal Finishing 


WIRE PHONE — WRITE 


M. E. BAKER CO. 


25 WHEELER STREET 
Kirkland 7-5460 CAMBRIDGE 38 MASS 
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finance; J. W. Baker, Cleveland Platers 
Supply Company, chairman, publicity 
Kh. W. Renton, RoW. Renton and Com 
pany, chairman, athletic events; W. | 
Acks, Bechtel-Laughlin Company, chair 
man, convention registration: W Ml 
King, Cleveland Graphite Bronze Com 
pany, chairman, plant visitation; and 


Mires. A. WR. Hoffman, Hoffman Plating 


Company, chairman, ladies’ activities 


Phe exposition committee, under the 
Westbrook 


includes as committeemen: 


chairmanship of Leon K 
consultant 
Howard H. Blouch, Chromium Corpora 
tion of America; Eugene L. Combs, Dia 
mond Alkali Company: Herb Head 
hovatis 
weretary of AES; and Dr 
Ralph A. Schaefer, Clevite-Brush Devel 


opment Company 


Chrysler Corporation; PL P 


executive 


division of Clevite 


( np. 


Executive Board Travels Places 

Probably the “traveling-est™ Executive 
Board in AES history is that of 1953-1951 
More than 80,000 miles were traveled by 
members of the Executive Board and the 
executive Secretary Of these. nearly 
50,000 miles were traveled in attending 
Branch meetings Members journeyed 
about $300 miles on Research matters 
nearly 3.000 miles on Editorial problens 
and over 25,000 miles in attending bx 
ecutive Board meetings 

Board members made 66 visits to 25 
different Branches in 1953-1954 Phey 
also attended 7 Executive Board sessions 
in 4 different cities, and attended 4 dif 
ferent committee meetings in 4 different 
cities on Research and Editorial matters 

Individual honors for traveling go to 
First) Vice-President Clyde helly whe 
traveled over 17.000 miles on Societys 
business He visited 12) out-of-town 
Branches for a total of over 12.000 miles 
and he traveled over 5.000 miles to attend 


Executive Board meetings 


OBITUARIES 


+ Fdward J. St. Armand, charter mem 
ber of the Toledo Braneh, died July 24 


at the age of seventy-nine vears 


St. Anand 


Iked served as treasurer of the Toledo 
Branch from L915 until his death and 
took a very active part in’ Branch and 
Society  allairs Ile attended Branch 
meetings until June, when he became ill. 

Phe Toledo Branch feels deeply the 
loss of a true friend and charter mem 
beet writes ¢s i Bergeman, Branch 
Secretary We who knew him under 
stand the sorrow that his wife and family 
ire e\perienenig May God's love be 
with them always and comfort them in 


their hour of sorrow” 


+ Dr. Dwight Tarbell Ewing, professor 
emeritus of chemistry at Michigan State 
College, an international authority on 
electroplating, and a member of the Jack 
son-Lansing Branch, died unexpectedly 
Auwust 5 of a heart attack. He was sixty 
SiN years of age 

Dr. Ewing received his B.S. degree at 
Parsons College, Fairfield, lowa, and his 
VES. and Ph.D. degrees at the University 


of Chicago 


He joined the Michigan State College 
faculty as an instructor in chemistry in 
1914 and became professor of chemistry 
there in 1930. After teaching at Michigan 
State for 39 years, he retired in 1953, but 
he continued to serve as a consultant to 


the chemistry department 


Dr. Ewing was active in the fields of 
chemical spectroscopy, surface chemistry 
and the physical and chemical separation 
of vitamins Phe author of about 75 
published papers, he also held 7 patents 
on electroplating of chromium and other 
electrochemical processes 

Active in the American Electroplaters 
Society, he was also a member of the 
hlectro 
Physiceait Society; the American Optical 


electrochemical Society the 


Society; the Physics Society: the American 
Association for the Advancement of Sei 
ence: and the American’Chemical Society 
of which he was chairman four times 

Dr. Kkwing did research on mustard gas 
for the National Research Council in 
World War | and worked on the Manhat 
tan Project in World War I, receiving an 
award = for 
Sigma Ni 


society 


meritorious research from 


national honorary setentific 
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10 REASONS WHY 
THE COUNTRY’S 
FINEST COATERS USE 


ee Ie ee F 
prin ahs af at 


tend 





ba 














Wiitee fe} tel i 


VINYL PLASTISOL 


FOR INDUSTRIAL 
COATING! 

















] They know that MICCROSOL is the highest quality material they 
can use. 

2 MICCROSOL has become the accepted standard for coating plating ; 
racks, baskets, hangers, hooks, fixtures, ducts, tanks, tools, and of the quality of the coating work 
many other parts. produced by our customers. We 

3 The strength, toughness, scuff- and abrasion-resistance of MIC- have worked with them, and for 
CROSOL give your coatings longer life. them, to the very best of our ability, 
The permanent flexibility and positive, continuous adhesion of during the phenomenal growth of 
MICCROSOL enable them to meet the strictest specifications and the coating industry. We know them 
technical requirements, for protective coatings. 

5 They can depend on MICCROSOL to keep their reputations, and 
the quality of their work, at the highest level in the industry. h ; 

6 They have helped us develop MICCROSOL to its present point of the privilege of serving them all for 
perfection. many years to come. 

7 —— is easier to apply. Gives you better coatings for less There’s a MICCROSOL Coater lo- 
money. t , ; 

8 MICCROSOL responds to their skill and experience. Helps them re = “ an I aaa an tg 
give you the rugged coatings you need to protect work and your oubtediy the leader in nis eld. 
equipment. you want superior coating jobs, 

9 MICCROSOL coatings last longer. we'll be glad to help you get in 

10 They can depend on MICCROSOL! touch with him! 


You can’t blame us for being proud 


well, and appreciate their loyalty 
and support. And we hope to have 





Developed and Manufactured by 
Experienced Platers 


MICHIGAN CHROME parang 


8615 Grinnell Avenue ¢ Detroit 13, Michigan 
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BARNABY MFG. CO. of Bridgeport, 
Conn., reports: “Our close proximity to 
salt water has given us problems in rust 
prevention for many years. We have 
experimented with many black oxide 
finishes but none has proven as success- 
ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume hos been on the increase ever 
since we started using this modern, 
progressive oxide finish.” 

Depend on Du-Lite, the metal-finishing 
specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on: 

Du-Lite Black Oxide for Steel. 


3-0 Black Oxide for stainless steel and 
malleable iron. 


SD Compound for removing occluded salts. 


Phosteel and Phospray for phosphatizing 
steel, iron or zinc. 


Du-Lite Non-Acid Black Oxide for copper 
and copper alloys. 
Dynakleen for bright cleaning all metals, 
Kwikseal and Proctoil water displacing oils. 
Or send us samples of parts and we will 
process them for your approval. 
eee eee eee eee eee eaeaaeaeeaeae 
DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 
Send more information on Du-Lite 
Send information on metal finishing products 


Hove your representative coll 
Nome 

Company 

Address 


City 


Du-Lite 


METAL FINISHING SPECIALISTS 
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Branch News 





CAPITOL DISTRICT 

The first annual outing of the Capitol 
District Branch was held at Geyser Park 
and Saratoga Lake on June 12, 19514 

breakfast was held at the park, followed 
by « guided trip through the park and 
Mayor 
his greetings and welcomed the group to 
At the Nite-Cap Inn, 
Lake 


was served 


the spa Addison Mallory sent 
Saratoga Springs 


overlooking Saratoga a Clambake 


dinner later to 68 members 
and guests 
Psaen D. Catranan, Seerelary 


GRAND 


Carl Creen, 


RAPIDS 
President of the Grand 
Rapids Branch, announced the appoint- 
ment recently of Richard O. Watson as 
Chairman of the local Research Finance 
Clommittee 

Watson is sales-service supervisor in the 
Western W yandotte 
Chemicals Corporation. He solicits the 
local 


effort to double Grand Rapids’ Sustaining 


Michigan area for 


cooperation of all members in an 


Members this coming year 


LOUISVILLE 
meeting of the 

held April 15 at Korfhages 
President P.-L Pate 


opened the business and open meeting at 


Phe regular Laotisy ible 
Bram hh was 


festuurant 


and 
The roll call of officers was read 
Managers T. K. Allison 
and E. W . Eekerle were re prorte d absent 


The minutes of the previous meeting were 


8:00 pou. with 28 members 


guests 
present 


and Board of 


read and aceepted 

William B. Drake gaye a report on 
the Tri-State Regional Meeting. The 1955 
tevional Meeting held in Colum 
bus, Oto 

Phe Ve Chairman 
Stanley J. Beyer, reported that Dr. HL. 
L. Kellner of the Lea Manufacturing 
Waterbury, Conn. will be the 
Polishing of 
bleetric 


* will be shown 


will bn 


choteal Sessions 


(omipaany 
ext spe ahker on the 


Metal A General 


Sivht Seem at Plone 


ubyject 


Thheey be 


The following were elected to member 
hip: 01. Mi. Nathan ©. 
VeCune. 

Olices 
1954 


Switzer and 


of the Louisville branch for the 


1955 fiscal follows 
President, John W. Seholl; First Vice 
President, William W. Franeis: Second 
Vice-President, Kenneth ©. Reifsteck; 
Secretary and Treasurer, Joseph G. Ster- 
Stanley J. Beyer: Ser 
at-Arms, John Kehrer: and Board 
of Manayvers, Arthur A. Oertel, P. HL. 
Pate. and Albert S. Engle. 

Deleyates 
elected for 1954 are as follows: delegates 
Arthur A. Oertel, Stanley J. Beyer, 
and Albert Steidle; alternate delegates 
J. G. Sterling, Kenneth C. Reifsteck, 
and Win. W. Francis. 


year are ais 


ling: Librarian 


and alternate delegates 


Constder 
these outstanding 
features of 


New Luster-on 


The Chromate Finish For 
Producing Inhibited and 
Lustrous Finishes on 
Copper, Brass or Bronze. 
@ Produces a permanent lustrous 
finish even in recessed areas. 


@ Stands over 100 hours standard 
salt spray 

@ Assures very long life 

@ Can be handled 
after treatment cycle 
ing or finger marks 


immediately 
no stain- 


@ Replenishment required only to 
replace dragout 


@ Exhaust of bath in use is optional 
not required 


@ Excellent paint bond qualities 


Specify 
New Luster-on 


COBRA 


} 4 
fer 
@ Inhibited and lustrous finishes on 


copper, brass or bronze 


@ Use on solid or plated copper or 
brass 


@ Cleaning and deoxidizing cop 
per and brass parts 


@ Removing flux on soldered parts 


luster-on — the first in the field 
and still the leader 


Writa for full data sheets and send 
@ part for free processing 


*Patent applied for 





Va 
THE 


CORPORATION 








57 Walthom Ave., Springfield 9, ~~) 
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FOOL-PROOF PROTECTION 


Udylite equipment plates precision 
parts of this intricate vending 
machine mechanism 


Every coin you drop in a vending machine is weighed, 
bounced, magnetized and sized . . . and if it is a slug or 
counterfeit it will be rejected. 
Such ingenious machines as manufactured by National 
Rejectors Company, St. Louis, Mo., require extremely 
close tolerances and uniformity for the 400 plus parts. 
In Udylite Automatic Plating machine, Barrel Platers 
and Junior Automatics—as used by National Rejectors, 
you see volume plating at its finest. Millions of parts are 
turned out in mass-plated quantities for machines that 
must be fool-proof. 
Use of Udylite equipment and supplies are cutting costs, 
reducing man-hours, and boosting output for hundreds 
of companies in American industry today. Have you 
taken a look at your costs—-and your competition’s 
ately? Udylite’s research, engineering or 
lerts are quickly at your service. Call or 


Filed down pennies, washers, lead, zinc, 
copper, brass and German-silver slugs ore 
all rejected by this sensitive mechanism. 





™ WORLD'S LARGEST PLATING SUPPLIER 
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ers Supply Company 


Branch News 


President P. HE. Pate turned the 
ing over to Educational Chairman Stan- 
ley J. Beyer After a brief talk, Beyer 
introduced Fd Bruck, President of Plat 
Frichianiagoolis, as the 


meet 


enmy 
Bruck in his talk 
Motor 


Source of Power for blectroplating 


peaker of the « 
Merits of 


Reeotifier us a 


Helative 
Creneraton and 
wave 
inlere information om the 


one ery ting 


use of eles mall 
tos big 
purritss « f each 


Clonmside rable 


trical power in hops ver 


plants, including the good and bad 
followed: and 


of thank 


lisctisston 
ruck was given a rising vote 
tinw talb 


STENELING 


lor a very tnitere 


14) Secrelary- Treasurer 


VIELBOULRNI 
Phe eighty-omhth 


AUSTRALIA 


regular meeting of 


img that is @ conversion coating The use 


of the phosphate coating on steel under 
paint to increase corrosion resistance and 
paint adhesion is well known and widely 
but there 


used are other applications of 


prop 


importance. The friction reducing 
being 


erties are employed on 


parts drawing of steel is facili 
tated by the coating. The electrical insu 


lating property of the coating is alse 
In itiye time a 


After 


chemistry 


and the 
1 mpster out 


touching on the history 
of the Process 
lined the equipment being used and vari 
ous methods of application. The coating 
can be applied by an immersion or spray 
process. Cleanliness 
ter the phosphating treatment ts essential 


The erystal size 


of the material prior 


of the phosphate coating 
was greatly influenced by the metal pre 
The best corrosion resistance 
steel 
by flash zine plating and phosphating. The 


treatment 


performance bas been obtained over 


phosphate coatings was distributed among 
those present 

The June meeting was held at the Mel 
bourne Technical College 
Parker 
present 

Subject of the 
“Lt ses of Plastics in the Chemical Indus 
L. E. Errey, Assistant 
Research Manager of Monsanto Chemi 
Ltd., was introduced by J. Dale. 


kerrey pointed out the rapid increase in 


with President 


and 45 members and visitors 


technical session was 


try.” The speaker 
cals 
being made avail 


Although these mate 


remarkable 


the number of plastics 
able for industry 
rials show some properties 
they must be regarded as engineering ma 
terials and treated on their merits 

Eerrey then outlined the chemical com 


position and manufacture of the more 


COMMON of such “as 


Is flan 


tale 


materials 
P\¢ 


thermosetting 


polyethylene styrene and 


and then the type 


rials —polyesterresins and furanes 


Vi Hhoecouas i 


benerne Te 


branch wa 
choieal College 
dent Parker and 37 
were present 

J. Dale introduced the 
evening, Mr. 


Supply Laboratories 


held at the Mel phosphating 
July 15. Presi could be 


and visitors as gals 


suitably  onoditied 


other 


process Joun J. Dawe, Secretary 


materials such 


applic d te 


reve rnabver VMILWAL KEI 
Fred 


meeting 


anized structures and zine-alumi 


retien alloy ‘ 


Slides 


called the 
May 27 


with 60 members and guests present. The 


President Anderson 
speaker for the 
Dempster of the Defense 


whe spoke on Phos 


were shown providing “4 clear monthly to order on 


picture of the results obtained with phos 


phate coatings, and some equipment used annual session was discussed, and all 


phrating in the phosphating process was on dis agreed that it was a success both educa 


The lecturer pointed out the difference play and financially 


for the 


146 at the evening social function 


tionally since 96 were 


between the coatings usually applied by A comprehensive chart setting out the session and 


The 


present educational 


the electroplater and the phosphate coat types and applications of the various 





..-e the result of 10 years of development 
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Beware of patent infringements // 
and inferior imitations. 







_ \P2 


’ 


FS thie 
as i / 
a @ DIRECT HARDENED STEEL SPUR DRIVE 
J @! (NO “FLABBY” CHAINS) 
a oS @ ONE-PIECE BEARING HOUSING |; 
4 @ SUPER HIGH GRADE STAINLESS ALLOY BEARINGS 
ys a all PLATING BARRELS REG. UNDER U.S. PAT 


2,491,925 AND CAN. PAT. 445.821. 


This is 

a patented unit, 
as are all 

LAZO plating barrels, 


registered exclusively 


HARDWOOD LINE Mfg. Co. 


Lucite Cylinders for Complete. Cycle Plating 
Unexcelled Service 


2022 N. CALIFORNIA AVE, @ CHICAGO 47, ILLINOIS ©@ Dickens 


2-9393 


Originators of Ribless Plating Garrels es 





under the name of 
HARDWOOD LINE MFG. CO. 











Automatic 


Buffing 





LET THE FAMOUS 


Precision-engineered for perfect 
balance throughout 


Perforated steel center gives cool 
running at highest speeds 


Cut on the bias for extra life 


High-count long fibre cotton will 
not fray or ravel 


WILLIAMSVILLE BUFF DIVISION 
The Bullard Clark Company 
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membership is growing and the Secretary 
announced that Sl new members were 
accepted this year. Three applicants were 
acoepted and welcomed at this meeting 
ollicers elected 
President Schwe- 
mer; First Vice-President, John Scehneid- 
Vice-President, 
Fessman; Secretary-Treasurer, Clifford 
Peter; Librarian, Arthur Linn; and 
Board of Managers, Phil Ritzenthaler. 
The speaker of the evening Ray Strick- 
len of Allied Research Products, spoke on 


existing chromate 


The following were 


unanimously Glen 


er; Second Herman 


finishes for aluminum 
and magnesium, as well as those for silver 
and the copper alloys 

At the meeting on June 4, the first 
order of business was the installation of 
oflicers 
officer 


ties. Past President Fred Anderson was 


Henry Bornitzke installed the 


and charged them with their du 


presented with a Past President's pin in 
token of his services for the past year 
A review of the ASTM Committee B3 
report on changing the salt spray specifi- 
cations from 20 per cent to 5 per cent salt 
solution was read Members were cau- 
tioned about salt spray testing as to the 
temperature of the test and also on defi 
nition of a failure 
Ciirronp A. Perer, 


Secrelary- Treasurer 


NEWARK 

The regular meeting of the Newark 
Branch of the American Electroplaters’ 
Society was held June 18 at the Robert 
Freat Hotel 

The meeting was called to order by 
President John Gumm and the roll call 
found all officers present. Communica 
tions were read from Headquarters and 


the New York, Milwaukee, and Philadel 


phia branches 








About 2 ear iwo the King-Seeley 


Corp. purchased the Kocour Electronic 


Thickness Tester 


instrument and have been using it since 


evaluated the 


with contidence and satisfaction Mr 
C. F. Waite of that company wrote a 
Dhicknes 
Coatings by the 
Method” 


ind how they 


peper of | lectrodeposited 
Anodic Solution 
their 


Concerning proble mis 


were solved 


King-Seeley Corp. is one of the many 
COMpanies whi h are now saving hours 
of control and production time with the 
In addi- 


operation and 


Electronic Thickness Tester 


tion more efthcrent 





KING-SEELEY CORPORATION, 


solves thickness testing problem 
WITH 


KOCOUR ELECTRONIC THICKNESS TESTER 


Always specify KOCOUR TEST SETS from your supplier! 


ANN ARBOR, 
MICHIGAN 


ms, operator car 
sses. This 
on et King-Seeley 


isarequ 





higher standards of quality can be 


maintained confidently 


Why not investigate the possibilities 
today. See how the Kocour Electronic 


Thickness 


problems 


lester can solve your 


Write for literature and get \our cepy 
ot Thickness of 
Coatings by the 


Method 


KOCOUR CO. 


4801 S. St. Louis Ave. 
Chicago 32, Illinois 


le« trode posited 
\nodic Solution 








1080 
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Applications for membership were re 
ceived from Robert Linzer, Alfred Ca- 
fara, and Adolph G. Buschow. Albert 
H. Capo and J. Richard Relick were 
elected to membership, and William T. 
Walling was transferred to Chicago and 
Edward F. Foley, Jr., to New Haven 

John Banta moved that George Wag- 
ner, in view of his long and devoted 
service to Newark Branch, be made an 
Honorary Member of the Branch. This 
was seconded and passed unanimously 

L. Donroe suggested that the Board of 
Managers consider others who have con 
tributed to the Branch over the years in 
terms of honorary membership. Gumm 
said this would be done in the future. 

Librarian Clifford Struyk introduced 
Dr. Dodd S. Carr, Bart Manufacturing 
Company, who discussed electroforming 
from the standpoint of applications, ad 
vantages, types of molds, parting treat- 
ments, and selection of the bath to obtain 
the desired physical properties He 
pointed out that increasing the chloride 
content improves the strength and hard 
ness and that the sulfamate bath is useful 
because of low stress, a property that can 
be controlled further by purification and 
the use of addition agents 

Dr. ©. E. Kireher of Detrex Corpora 
tion described the use of sonic energy for 
cleaning. Kircher explained the principles 
behind this new tool, as well as the appli 
cations and limitations at present. Fol 
lowing an extended question period, a 
demonstration of sonic cleaning was pre 
sented to the 60 members and friends 
present 

D. Garnpvern FoutKe, 


tecording Secretary 


PHILADELPHIA 

“The results of the AES Research pro 
gram are unexcelled by any other techni 
cal society.” E. HL. Bowerman of Syl 
vania Electric told Philadelphia Branch 
members at “Sustaining Members’ Night” 
at the Engineers’ Club recently 

Bowerman, a member of both the AES 
Research Committee and the PLATING 
Editorial Board, described the various re 
search projects and their importance. He 
urged members to submit ideas to the Re 
search Committee because “future prob 
lems and where to work on them are im 
portant items always being considered.” 

More than 50 members and guests at 
tended the meeting which honored 
AES Sustaining Members in the Philadel 
phia area 

A talk by H. L. Hovis of the Hamilton 
Watch Company on “Plating on Small 
Parts for Instrument Manufacture” fol 
lowed Bowerman’s address 

The May meeting of the Branch fea 
tured a guided tour of the General Motors 
Ternstedt Division Plant at West Tren 
ton, N. J., on May 21 
bers took part in the junket 


Close to 130 mem- 
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Announcing 
SILVER PLATING PROCESS 


Tailored for Industrial 
Use and Producing 
Bright Ductile Electro- 


W., do we say ‘Tailored for Industrial Use’? Because from our 
observation of and research into the plating of silver and other 
precious metals for both decorative and industrial use, we recog- 
nize the fact that the plating requirements of each differ widely. 
That's why we have developed two Bright Silver Plating Processes. 


The Lea-Ronal Process 3K, for industrial application, has the 
following outstanding features: 


@ simplicity and ease of operation; 


@ crystal clear solution, enabling you to observe the work throughout 
the ploting cycle. 

@ the Brighteners are completely stable, permitting continuous or inter- 
mittent operation with same excellent results. Frequent carton treatment 
is rot necessary to remove harmful breakdown products. 
the process provides high speed plating characteristics (Hull Cell 0-100 
omperes per square foot with agitation 18 feet per minute) and oat 
ROOM TEMPERATURE. This high speed feature will enable you to 
produce more work from existing equipment. 
deposits are bright. 


deposits are soft and ductile and can be heavy; in some cases, deposits 
as thick as 0.060” are being produced. 


deposits have higher tarnish resistance than those from conventional 
silver plating processes. 

@ can also be used for barrel plating. 

@ adaptable for many decorative as well as industrial applications. 


@ further, your existing silver solutions can easily be converted. 


Bear in mind that we're not asking you to be the guinea pig. 
Lea-Ronal Bright Silver Process 3K has been fuily production- 
tested in both still tank and barrel operations. Further, you won't 


have to start fresh, so to speak. You can start with your existing 
silver solutions. 


Why not place a trial order today and learn for yourself as 


quickly as possible that here is a way you can produce 
better work at lower cost? 


Lea-Ronal/@<......-...... 
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REVERSING SWITCH 
Now Available in 
3000 Ampere Size 


For heavy duty service, the Columbia Double Pole, Double Throw, 
Reversing Switch with 3000 amperes capacity has been developed for 
use on — ~~ up to 15 volts It consists of two 16°° x 32° ebony 

best ted on angle iron supports 60°" high "A manually 
opersted _— with effective leverage, permits the operator to easily 
cpen or close the switch mechanism By placing the handle in a neutral 
position the line current is disconnected 





A total of sixteen heavy duty "= -t switches are mounted on the panels 
four for each current direction @ cam action of the switch mechanism 
assures positive contect pressure Contact surfaces are automatically 
cleaned by the inherent wiping ection of the laminated copper mcving 
contacts. Switch is rear connected, and is turnished comclete with re- 
versing jumpers end fou terminals for outgoing and incoming bus bers 
Stationary and moveable contacts are readily replaceable 

While designed crimarily to reverse the current flowing through e plating 
tank. the switch can also be supplied, when specified, for use as 5 series- 
parallel switch for double commutator generators 


Columbia Reversing Switches are also available in sizes of 300, 500, 
1000 end 2000 amperes 


viet bom,  GOLUMBIA ELECTRIC MFG. CO. 


BULLETIN PL-550 4533 HAMILTON AVE CLEVELAND 14, OHIO 
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YOU CAN START RIGHT 
EVERY TIME 


wih PERMAG 


Cleaning tanks, so important to improved produc- 
tion and faster operation, are the first units in pro- 
ducing uniform work for a uniform plate. 

Offering every advantage you seek for this work, 
PERMAG will leave your job chemically clean without 
damage to the metal and at a minimum cost for 
maximum cleaning efficiency. 

Our technical service staff will gladly consult 
with you on any cleaning problem you may have, 
without obligation. 


Write for your FREE Electroplaters’ Handy 
Pocket Size Manual on Cleaning Com- 
pounds. 


MAGNUSON 


PRODUCTS CORPORATION 
50 Court Street « Brooklyn 2, N. Y. 


in Canada: 
CANADIAN PERMAG PRODUCTS, LTD., MONTREAL 
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Sellersy tlle, Pa. was the site of the next 
meeting of the branch on June 19. A large 
turnout enjoyed a full day's outing at 
The Old Mill with good food and bever 
aves and fun arranged by a hard-working 
commnittes 


1 W Vianoovercn Secretary 


SAN FRANCISCO 

hive members were named to re present 
the San Francisco Branch at the New York 
Convention at the June LO meeting held 
in the Hotel Leamington, Oakland. They 
included C. Festa, delegate: E. D. Kett- 
man. delegate: J. Hite. delewats BK. 
Trygstad, alternate, and HH. Smith. 
alternate 

In the absence of a scheduled speaker 
who was unable to attend, an open discus 
sion was held on vapor degreasing. eniul 
sion cleaners, proprietary cleaners. and 
silver and nickel plating on stainless steel 

It was announced that there would be 
no regular meetings for July and August 
with the first full meeting scheduled in 
September 

| W Brow vine 


Secretary- Treasurer 


SOUTHEASTERN 
The regular meeting was held June 11 
at the Belmont Steak House After din 
ner the meeting was called to order with 
12 members present and Ray Charles 
Steffey presiding. Ladies’ Night was dis 
cussed and August 14 was set for a dinner 
dance at the Druid Hills Golf Club 
The speaker of the evening was Paul 
Sheppard, Roto Finishing Corporation 
Kalamazoo, Mich., who gave a talk on 
barrel finishing and deburring. Discussion 
and questions followed his talk 
WoT. Weywoutn 


Secretury-Treasurer 


SYDNEY AUSTRALIA 

President Millward called the meet 
ing to order and after the general business 
session he welcomed Warwick K. Mundy 
into the branch. 

Three new active members were voted 
in and three other applications were 
handed to the Secretary We feel that 
these applications for membership are an 
early result of a concerted member 
ship drive we have been staging. Many 
application forms are still out, and we 
expect a large number of these to be re 
turned with the appropriate joining fee 

Our June regular meeting took the 
form of a Plating Forum presided over 
by BL W. Armstrong. All manner of 
topics were discussed and most: problenis 
and queries were answered satistactorily 
The fact that the meeting was adjourned 
at 10:40 pom. indicated the interest shown 
in this form of meeting. One of the many 
questions submitted was “whether vacu 


um metalizing could become a serious 
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embrittlement \ 
problems: 











PLATE HIGH-CARBON STEEL with BsA 


CADMIUM FLUOBORATE 


The high current efficiency of the B&A cad- Other practical operating advantages of B&A con- 
mium fluoborate bath makes its use especially centrated cadmium fluoborate solution are: 


suitable for plating high-carbon steels. Cadmium * Easier bath preparation 
plating from the B&A fluoborate solution elim- 


* Stability of bath composition 
inates the objectionable hydrogen embrittlement Y P 


produced in low-efficiency plating baths. The * Ease of control 


customary heat treatment to relieve hydrogen Practically 100% anode and 
embrittlement may be eliminated. cathode efficiencies 


Good adhesion and an attractive, light finish High conductivity y, 


are also easy to obtain when B&A cadmium fluo- Fine-grained deposits 7 Baker & Adamson Products 


borate is used. Operation at room temperature of good color GENERAL CHEMICAL DIVISION 

: > Allied Chemical & Dye Corporation 
with no gassing at anode and cathode eliminates — 4 — 40 Rector Street, New York 6, N. Y. 
. ° ’ 
toxic fumes usually found around cyanide-con- high-speed 2 (2 Please send me booklet No. 447 
taining baths. operation # on Cadmium Plating from the Fluo- 

# borate Bath 
’ 


For more detailed information send in this handy coupon, ne ee ne ee 


borate for plating: 


4 Name 


4 Organization 


REAGENTS 


— Position 


BAKER & ADAMSON 


LZ MASFLCMKk 7 
” 4 Address_ 
GENERAL CHEMICAL DIVISION 4 cit, 
Allied Chemical & Dye Corporation 4 
40 Rector Street, New York 6, N. Y. 7 Types of plating done 


, — — 


FINE CHEMICALS 
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Only PLY-GARB 
Offers 


agp 


* PROTECTION 
* COMFORT 
* ECONOMY 


In Ply-Garb, mod- 
ern developments 
in plastic are used 
to create clothing 
with amazing pro- 
industrial 
Whether it's 
resins, solvents, heat or 
Ply-Garb garment 


to fit the job and protect the 


wearer 


tection against 
hazards oils 
water 


there's a 


Made for 


new 


Ply-Garb's 
soft, 


comfort 


plastic weaves are 
ilken in texture and extremely 
hight in weight. They can be 
tatlored for complete freedom 
of action. Ply-Garb retains its 
flexible comfort and appearance 


through repeated washings 


Ply-Garb outwears cotton and 
10 to 1. Ply-Garb 


pass severe tear 


wool must 


and strength 
life 
many times beyond the normal 
This 


longer wear eliminates frequent 


tests assures garment 


of ordinary fabrics 


and costly replacements 


Avellable in OYMEL + ORLON 
* VINVYONM + VINYL COATED « 
CLEAR PLASTIC + ALUMINIZED 
aseestos. 


Specify Plyglovs for 
10 Times the Wear 


Plyglovs will 
outwear 10 ordi 
nary pairs of 
work gloves 
Plastic coated to 
protect from 
acids, caustics, 


oils and water 


The Standard of Perfection in Protection 


Write for Details and Literature 


, 
t 
’ 
y 


THE MILBURN CO. 


Detrolt 7, Michigan 
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competitor to the electroplating indus- 
try.” This provoked a very interesting 
and lengthy discussion and so many mem- 
bers expressed a desire to know more 
about vacuum metalizing that the man 


agement committee is now endeavoring 
to obtain a suitable lecturer on the subject 

Instead of a monthly general meeting 
in July, Sydney Branch held its first an- 
nual ball to celebrate the tenth anniver- 
sary of its first meeting, which was held 
on November 17, 1943 

Phe ball was held at the Roseland Golf 
Club, which provided a perfect setting for 
Pastefully tables 


and a superb supper helped to make the 


the event decorated 
eCVenIIng & SUCOPSS 

Mrs. Millward. 
Vice-President and Mrs 
phy, received the guests 


President and 
by First 


aided 
Mur- 
Every lady was 
presented with a plastic fruit bowl and 
both ladies and gentlemen were also given 
lucky 


drawn by 


souvenir programs and numbers 
that Mrs. 
Coulson and won by Mrs. Corkey and 
Mr. Mawson. 
were distributed by 


Murphy 


cially 


were ultimately 
Prizes for novelty dances 
First Vice-President 
The evening was a success so 
as well as financially 


M.A 


Tayuon, Secrelary- Treasurer 


SYRACUSE 


The Syracuse Branch held its May 
meeting at Bill Richards’ Restaurant, Sy- 


N. Y., on May 17 Phirt y-four 


members were at the premeeting dinner 


racuise 


and 36 members attended the meeting fol- 
lowing the dinner 

The speaker of the evening was Frank 
Eddy from the Waterbury 
spoke on 


Branch, who 
“Organizing the Finishing De 
partment.” 

Refreshments were provided by H-\ 
W-M with Charles Bridgett, their repre 
sentative, acting as host 

The Syracuse Branch annual clambake 
was held on Saturday, June 5, at Storto’s 


Jamesville Lake 


members and guests finished the season 


One hundred and four 


ina very satisfying manner 
\ (s 


Manrineav, Jn, 


Recording Secretary 


WICHIEPA 


An installation of officers, a tour of the 


Boeing Aircraft’ plant, a board meeting 
and a final dinner-meeting took place in 
Wichita in the raonths of April and May 

New branch officers installed on April 
28 included R. A. Balbierz, President; J. 
HH. Lewis, Vice-President; W. 
Secretary; QO} French, 


Swift, 


Purner, 
Treasurer; F. 
Board of 
Augustine and C, 


Librarian Managers 


one year: A. Curry; 
two years: J. E. Pirrone and B. Dawson; 
three vears: C. Ziesenis and HL. E. Babst. 


Other officers installed were R. Beatie. 


Publicity Chairman; F. Micheals, Mem 
bership Chairman, and C, Wilson, Ques 
A tour of the Boeing 
Aircraft plant followed the installation 


tion Box Chairman 


A board meeting was held at the home 
of J May 12, and the final 
meeting before the summer vacation pe- 
riod was held on May 26 at the Catering 
Kitchen 


of Emuinar 


‘ 
Pirrone on 


Godfrey Moore, chief chemist 
Inc., featured with his talk on 
“Chemistry of Paints.” The usual ques 
tion-and-answer session followed the talk 

The Wichita Branch extends an invita- 
tion to all AES members to visit at any 
of its Branch functions. Regular meeting 
Wednesday of each 
Write to W 
Wichita, for 


night is the fourth 
month, starting September 
Turner, c/o Pirrone Plating 
further information 


R.H. Beatie, Publicity Chairman 


BRANCH SPEAKERS LISI 


1954-1955 


Additions lo List Published um July 
(b) Expenses paid by Branch 
(c) Expenses paid by company 


(b) or (ce) Expenses to be neqotialed 


CHEMICAL CORPORATION ( 
54 Waltham Ave., Springfield 9, Mass 
Any Branch and special showings for 
company engineering staffs 

B. H. Ganpnen, Vice-President 
Subject: 
Chemical Resistant Reinforced Plastics 
(Film: Polyesters lo Preseriplion 

K. P. Becorvcer, Vice-President 

H. LL. Mrreneu., Manager 
Subject: 


Laboratory 


Chromate Finishes for Zine. Cadmium, 


Brass, and ¢ opper 


CHICAGO THRIFT 
(> ee the 
1555 N. Sheflield Ave 
Any Branch 
R. kb. Perret 
Subjects: 
1. The Story of a Name Plate 
2. Metal Finishing in Name Plate Manu- 
facture 


ETCHING CORP. 


22, i 


( hate “aye 


(Colored slides and large assortment 


exhibits 


ELECTRIC Al 

Sharonville, Ohio 
RK. D. Mituren 

Subject: 

To be selected 


PO-LITE COMPANY, 


Any Branch 


GENERAL ELECTRIE 
Electronics Laboratory, Electronics Park 
Syracuse, N.Y Any Branch 

Grornck W. Cavanaucn 


COMPANY ( 


Inorganic 
Chemical Unit 

Subject 

How Parliamentary Law Car 
Branch 


Help Your 
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and Get Better QUALITY Products from Processes 
Guten 0004 . +} Requiring Precise Control of HEATING and COOLING 


peroture Indicat- 
ing Controller. Below: 
Recording Controller. 


FLOWRITE Dia- 
phragm Control 

Valve. 
Powers V-Port Characterized FLOWRITE Valves 
are outstanding for their extremely accurate 
control and continuous trouble free operation. 


HEATIN 


Powers Controls at SUNBEAM CORP. 


ayia 





f 
- 





Pneumatic TEMPERATURE CONTROL 


QUICK RESPONSE to Temperature Changes is obtained with 


POWERS control when applied to processes where a heating 
Below: POWERS No. 11 Self-Operating Tem- 


perature Regulators. Standard type (left) iz 
widely used for water heaters, In the example illustrated above chromium or nickel plating 
metal parts washers and many solutions are controlled. Either a Powers Series 100 Recording 
other processes. or Indicating Controller may be used. As temperature of the 
Ask for Bul. 329. + solution in the tank rises to set point of controller it gradually 
No. 11-0AF (right) shuts off valve on steam supply. If temperature in tank rises 
io shenpiost, meet above the set point, the controller quickly opens the valve on 
dependable reg- . 
ofatins sane: Tne the cooling water supply which accurately maintains the 
85% of Metal solution at a uniform temperature, 
Finishing Proc- 
esses. Hos durable plastic ther- 
mal bulb and tubing highly 
resistant to various solutions. Easy to read 
4° dial thermometer indicates temperature of 
solution under control. Ask for Bulletin 330. Accurate temperature control will help your employees turn 
out more work and improve QUALITY. Preventing over- 
heating saves steam and helps obtain the most effective use 
from solution under control. 


cycle is followed by a cooling cycle or vice versa 


Safety Feature: If compressed air supply to the controller 
should fail, steam valve is automatically closed and water valve 
is opened preventing any damage which might occur from 
over-heating. 


For HEAT EXCHANGERS 

and metal parts washers be ; 

Powers ACCRITEM air op- z« Check your temperature control requirements 
erated Temperature Reg- i with an experienced POWERS engineer. With a 
vlotor is used with » $ complete line of self operating and pneumatic op- 
FLOWRITE Valve above. erated controls he can help you select the right 
Ask for Bulletin 316. type of control for your requirements. 


THE POWERS REGULATOR COMPANY 


SKOKIE, ILLINOIS * Offices in over 50 Cities in U.S. A.. CANADA and MEXICO * See Your Phone Book 


OVER 60 YEARS OF AUTOMATIC TEMPERATURE CONTROL 
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AES Membership Changes 





hlections» DAYTON: John G. Beck, from Cinein liam Crawford, Milton L. Crompton 
CAPITOL DISTRICT: Harold Lazaars nati Alphia Green 
DAYTON: Charles 1. Vannorsdell DETROIT: Manuel Ben, from Saginaw NEWARK: BR. Rabourdin 
LOS ANGELES: Edwin HK. Calderon Valley; Herbert Geduld, from Cleve 
Kenneth C. Johnson, Wiley A. King land; Clarence Gs. Ozar, from Syracuse 
Samuel Ramirez, William C. Thompson LOS ANGELES: F. Bradford, to Seatth : 
DAYTON: Robert J. Deisenroth. Keith 
MILWAUKEE: Severt Krogan NEWARK: Anthony | Rotoli. from Glen Willine: Vichesen. Kenneth | 
SAC IN Ww Vy > 2] ! hia ' ! ay 
, A ALLEY: James C. Bennett Svracuse W ( lreadwell from Martin. George LL. Smith 
SYDNEY: J. Robinson : ; n 
SYRACUSE: Edward D. Hall Rochester MELBOURNE: W. Aarons, 5. Mo An 
: bhidware a" > 
WESTERN ONTARIO: Walter Mathew SAGINAW VALLEY: Manuel Ben, to derson Ni Andre ws, | Are hhold. 1 
K och Detroit ares W bove I) froadley } 
MEMBER-AT-LARGE: David k SPRINGFIELD: J. W. Gilehrist, to Capi caapeet, A. Chatneee, 5. Cane, i 
lownley, Ovallala. Neb André Wald tol District —s ay "A ' wet a oy 
berg, Neuilly-Seine, France SYRACUSE: Arthur Eisner, to Capitol Tad TT Aaa iH Hilt onside 
District; Joseph Fo Kabat, to Capitol ey We ; — 
District; Norman Searles, to Capitol ( a S VeD Reid. \ aes 
Keinstatements District; John J. Tierney, to Cleveland W pial  Wedkin j Wi ste hk 
LOS ANGELES: Mitchell Raskin Harry F. Watters Whitin, 
seo — = Andrews, W. Boyd MEMBER-AT-LARGE: S. S. Johnston SPRINGFIELD: Georee Clari 
WW Caller A Ford. J till ig to Cleveland; A. W. Olson, to Seattle SYRACUSE: Arthur Baldoni, Anthony 
ene cong MeD. Reid = J. Fazzone, Robert C. Taylor, Uhomas 
SPRINGFIELD: John F. Horrigan Resignations bn —" , - 
SYDNEY: F. Himmelhoch, H. FL Rob ADELAIDE: G. Banks, 5. Brown, KR. 5 TOLEDO: Angelo Caputo, Ernest 
este 1 Giese Davies. D. A. Kranz. A. P. Kuss. S. H (aay Manley Iygnatowskhi, Donald M 
MEMBER-AT-LARGE: Hector A. Ca LeCornu, H. Matters, Frank Melntyre, Miller, W. J. Miller, Joseph A. Poch 
=itn Uitte of Roger Wellard R. T. Milner. W. Phletussko. M. L W illiam Russell, Donald Zuck 
Decineten Galen. Witenmm lune. 1. W. Wiles. H. L. Wurfel WESTERN ONTARIO: J. A. L. Wil 
BALTIMORE-WASHINGTON: Frank —_ 
Pransfers l. Davey Deaths 
CLEVELAND: Herbert Geduld, to De. DET ROT: Harry Freedland, Edward G. pepRorr: L. BR. Eastman 
trait: SoS. Johoston, from Member-at peacoat 


JACKSON-LANSING: Dwight T. k-ewing 
Large: Joho J. Tierney, from Syracuse JACKSON-LANSING: ALS. Potter, LOS ANGELES: Edwin Williams 
bli Shay, from Pittsburgh: Karl ot Robert Rolli NEWARK: Jules Homa, John Kotches 
Wagner, from Pittsburgh LOS ANGELES: Jack bo Brossart, Wil TOLEDO: Edward J. St. Arnaud 


Suspensions 


to Southern Tier 


Only PARAMOUNT Felt Wheels do so many finishing jobs so well 


Just a) PARAMOUNT Wheel does all three: 


BUFFING POLISHING CONTACT WHEEL 


Choose a Paramount Felt Wheel Set up your wheel with abrasive Whether you're using belts for 
for your highlight buffing and grains (120-320 grit) for streak- polishing or finishing, the wide 
enjoy finishes produced to your less polishing or with greaseless range of sizes and densities of 
specifications . . . and get longer compounds for satin finishes. Or Paramount Felt Wheels make 
trouble-free service from your use your wheel as a — them ideal for your most 
wheel too! Or use the same exacting work. 

wheel for 


Learn what the versatility of Paramount Brand Wheels can mean to 
your work and your finishing costs. Call your Supply House today for details. 


New Catalog Just off the press 


Answers your a new 12-page 

catalog crammed with ry t 0 oa p a n y 

questions about authoritative finishing 
felt wheels information. Send for 


your free copy today 407 WEST WATER STREET @© TAUNTON e@ MASSACHUSETTS 
Established 1825 “Felt Does It Better’ 
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ERMANENTLY... 
OR GENERATORS 


104 Chandy" 


LW), JUBILEE 


Showing Chandeysson Generator that has 
served Miller Electroplating. Inc., for 
many years. 













WAYS BETTER... 


Cost-cutting performance is permanent in 


Chandeysson Motor Generators... built-in for the 
You'll use /ess power : ; 

I. P life of the unit. That life can be almost indefinite, 

2. Get more out of the power you pay for as witness the Miller experience described here, and 


that of others whose Chandeysson installations 

are still in constant use after 48 years of service! 

4, Profit indefinitely —from peak performance You get immediate savings, too. These units are 
built to last for years capable of improving your overall plant power 

factor with resultant reduction of shop current 

for the same KW load all along the line! 


3. Get extra overload capacity for long periods 


Lifetime savings and satisfaction... 


CHANDEYSSON CUTS POWER CONVERSION COSTS 


Chandeysson Motor Generators are lastingly 
.says Miller Electroplating, Inc 









pe cries dependable, capable of carrying overloads for 
“ .. We have three of your machines in long periods — yet, they cost less than other 
operation in our plant. The last two being methods of power conversion. We invite you to 
purchased after using the first one investigate. The coupon — or your letterhead — 
for over 20 years. will bring you complete information. 


Our first machine has been in use on 

the average of 16 hours a day. A great 
deal of this time, carrying an overload of 
from 20 to 25% of its rated capacity. 
During this time the only maintenance 
expense has been new brushes. It 

might be of interest for you to know that 
the commutator has not even been 
repaired during this time 


CHANDEYSSON ELECTRIC COMPANY f 
4078 Bingham Avenue, St. Lovis 16, Missouri 









CHANDEYSSON ELECTRIC COMPANY 
4078 Bingham Avenue, St. Lovis 16, Missouri ; 


Please send me a copy of Bulletin 0-102 





Name 
We are indeed thoroughly sold on 
Chandeysson Plating Generators Company 
Very truly yours, poe 
MILLER ELECTROPLATING, INC 
City Zone State 


Te 


Q 
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SEPTEMBER 


Which 

of these jobs 
gives you 
trouble? 


Oakite 
has 5 


new ways 


Tom al-tioMZole) 


Oakite chemists have developed efficient new 
materials for the 5 important jobs listed below. 
One of these new materials may provide the 
perfect solution for your most difficult problem. 


HEAVY-DUTY CLEANING IN TANKS: New material 
combines the best qualities of alkaline and 
solvent cleaners 


PHOSPHATE COATINGS: One material cleans 
steel while applying dense iron-phosphate 
coating. Another surpasses government 
specifications for heavy zinc- phosphate 
coatings. Lasting paint adhesion, protection 
against corrosion, ease of control 


£TCH-CLEANING ALUMINUM: Uniform etching in 
preparation for anodizing or painting. Scaling 
and sludging minimized or eliminated 


ELECTROCLEANING BRASS: Efficient, econom- 
ical cleaning without danger of tarnish. 





INHIBITING PICKLE BATHS: Liquid inhibitor for 
sulphuric, hydrochloric and phosphoric 
acids. Saves steel, saves acid, builds own 
foam blanket to suppress pickling fumes 
Easy to add to continuous strip or batch 
pickling operations 


Circle the coupon number correspond- 
ing to the job that gives you trouble 
We'll send information about the new 
material for the work, also our 44-page 
illustrated booklet “Some good things 
to know about Meta! Cleaning.” 


yauineo IMOUSTRiay Cttan, 
got® 


OAKITE 


4r, yvct® 
°, gt* 
“ts. mernoos* 


OAKITE PRODUCTS, INC., 

40 Rector St., New York 6,N.Y 

Send me a FREE copy of “Some good things to know 
about Metal Cleaning” and teli me more about the new 


Oakite material for the job (jobs) corresponding to the 
number (numbers) I've circled below 


) 2 3 a be) 


Name 





Company——_____ 


a ' 
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Directory of AES 
and 


Officers 
Research Chairman 





AES OFFICERS 


President DR. RALPH A. SCHAEFER 
Clevite Brush Development Co., 
Division of Clevite Corporation 
540 E. 105th Street, Cleveland 8, O. 


CLYDE KELLY 
American Plating Co 
808 Keo Way, Des Moines, Ia 


First Vice-President 


Second Vice-President DR. SAMUEL HEIMAN 
Philadelphia Rust Proof Co 
3227 Frankford Avenue, Philadelphia 34, Pa 


FRANCIS 1 


Technicraft Laboratories, In¢ 


Third Vice—President EDDY 


Phomaston-Waterbury Road, Thomaston, Conn 


Past President DR. GEORGE P. SWIF I 
53 Galen Street, Watertown 72, Mass. 


Executive Secretary P. PETER KOVATIS 
445 Broad Street, Newark 2, N. J. 


AES RESEARCH COMMITTEE 


Chairman DR. EARL J. SERFASS 
Lehigh University, Bethlehem. Pa 

Secretary. P. PETER KOVATIS 
445 Broad Street, Newark 2, N. J 


UDYLITE SERVICE 
DOESN'T COST—!IT PAYS 


These are cost cutting days and it will pay 
vestigate Udylite’s free services to the plating industry. 
OUR FIELD SERVICE STAFF IS LARGE 

In fact, largest in the electroplating field. That means you 
get frequent service check-ups. We maintain Udylite equip- 
ment at top performance. 

It's all free, of course. Just THE 


another plus when you buy A | lit 


from Udylite 
fee) ite) -F-Nale), 


DETROIT 11. MICHIGAN 


you to in- 


WORLD'S LARGEST 
PLATING SUPPLIER 
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PERIODIC-REVERSE UNITS 


Of the Finest 
Quality for 


PLATING 


In the Modern Way 


Write for Information 


UNIT PROCESS ASSEMBLIES, Inc. 


75 East 4th St. New York 3, N. Y. 
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Note size of new dip-tank. Supervisor is shown 
inspecting it at the Davies plant, prior to its 
installation in pit. 


Giant Dip-Tank Paves Way To New Uses For DAVYNOL 


A new dip-tank, one of the largest in the U. S., was 
recently installed at the modern Davies plant in St. Louis. 


The new tank was originally intended to increase 
capacity for Davynol-coating of Davies plating racks... 
larger and lounger racks than could be handled before are 
now coated easily ... however, because new applications 
for Davynol are being discovered, the tank is also used 
for coating a variety of industrial equipment such as duct 


work, tanks, conveyor racks, and roller conveyors. 


The reason for Davynol’s increasing use is its com- 


* «5 
Davies represents these 
“blue ribbon” firms in the 
Great Southwest. 





THE UDYLITE CORPORATION CIRCO EQUIPMENT COMPANY 
FREDERICK B. STEVENS, INC. INDUSTRIAL |g 
MocDERMID, INC. ELECTROPLA 


(Niehous Fume Seporators) 
— —- PRODUCTS METALWASH MACHINERY 


CORPORATION 
ROTO-FINISH CO. 


R. O. HULL AND COMPANY 
ALROSE CHEMICAL COMPANY 


(Jetal Process) 


— and many others 


plete resistance to acids, alkalis and other corrosive solu- 
tions. Wherever a tough protective coating against corro- 
sion or abrasion is required, Davynol does the job by 
combining durable resistance, rugged tensile strength, 
permanent flexibility, continuous adhesion and positive 
insulation 


Perhaps Davynol can help make your product 
better or increase efficiency in your plant. Davies engi- 
neers are interested in finding out... let them hear from 
you if you have any corrosion or abrasion problems or any 
questions about Davynol. They'll be glad to advise you. 


WRITE today for complete information! 


Davies 


Supply & Manvufacturing Co. 


4160 Meramec St. « MOhawk 4.9337 « ST LOUIS 16 


301 N. Market $t., Dalles 1, Texas 
614 W. 17th $t., Kansas City 8, Mo. 
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PLATING 





When good plating is a must -- 


you can safely 
rely on the 


- a » . , | 1 \ 4 A” N 
F rk : 
qt iy 1, aera ‘i 
Smooth, homogeneous ©. ta * rug t 
. 3 
structure of Seymour . . s 
Controlled-Grain Anode ~ Q U AT | O N 


“Controlled Grain=Even Deposit + Minimum Sludge’”’ 


S. CYMOUT 
“CONTROLLED GRAIN” 
Yickel réuodes 


Close laboratory control— 
analytical and pyrometric— 


of every melt. — 
Fs, Wak & 


Staite cell unde RO ie } Lies 
pie ol wrecel ia < Re SS SSNS : 
> Tir ; 


Homogeneous crystals, : j } 4 
firmly bonded. 


te! 
7 
* 


Minimum of intercrystalline 
corrosion. 


Minimum of sludge. 


Maximum smoothness of 
deposit. 


ONE DEPARTMENT OF THE SEYMOUR LABORATORY 


Our well-equipped laboratory and experienced staff are at your immediate 
service for analyses and tests, at no obligation whatsoever. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. 


— i eA 


NONFERROUS ALLOYS SINCE 1878 
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We know you want. 


QUICKER nities BRIGHTER eee SMOOTHER AMERICAN Society of Mecnanicat Enoineens, fall meeting, 
SURFACE eae LESS POROSITY AND i Milwaukee, September 8-10, 1954 
BETTER METAL DISTRIBUTION Mera Powpern Association, fall) meeting, Hot Springs 
September 10-12, 1954 
You need... 


Future Meetings 








Amentcan Instirure or CuHewican ENGINEERS, national meet- 
ing, Hotel Colorado, Glenwood Springs, Colorado, September 
12-16, 1954 

¢ American CHemicaL Society, 126th meeting, New York, 
: September 12-17, 1954 


THE NEW 


PLACO 


PERIODIC REVERSE — “—" Ane wns geacng National Headquarters, Newark 
J., September 17, 1954 
UNITS 


Sociery FoR EXpeRnIMeNTAL STRESS ANALYsis, annual meeting 
Philadelphia, Pa., September 21-23, 1954 


a i 


H P h Units = fon 060 empem to 1 
emperes nit Picture mpere Unit 
eres wW y eee $325.00 


@ Dependeble Rapid Switching ; , : . s $ 
© teamodicte Cament Guild-Le, clwoys steste la plating cycle and Annual Convention, Cleveland Public Auditorium, Sep 


@ Heavy duty construction for long life and millions of circuit making and tember 28- October 1, 1954 
breaking operations 


@ Unitorm cycling self-contained with starting switches and overload controls 


@ Electronic switch permits use of tank for direct current flow for normal 
plating easily accessible connections 


Simple plug-in connections for installation to 110 volts, 50/60 cycle line, 
pilot light show flow of current. 


Fluctuations due to external diti curto 


Cycle adjustable to emphasize any one of the six features of periodic 
reverse plating 


ENGINEERING FINISHING EQUIPMENT EiecTrocHemican Sociery, fall meeting, Boston, Mass., October 
for almost 20 years $7, 1954 


SERVICING THE INDUSTRY FOR 35 YEARS NATIONAL Founpry Association, annual meeting, Chicago 


Inquiries Invited — Some Distributor Territories Available HL.. October 6-8, 1954 


METAL FINISHING MFG. CORP. 


89 NORTH 11TH ST. BROOKLYN 11, N. Y. 


AssociATION OF TRON AND Stren ENGineens, 1954 Exposition 


Poneer ais Enawen [nstirere, annual meeting, White Sul 
phur Springs, W. Virginia, September 29-30, 1954 

Pravinc Eprromian Boanp, Statler Hotel, Cleveland, Ohio, 
October 1, 1954 





STANDARDS ENGINEERS Society, annual meeting, Haddon Hall 
Atlantic City, N. J., October 1-2, 1954 








American INstirure oF Evecraican Enainerns, fall general 
meeting, Morrison Hotel, Chicago, IL, Oetober 11-15, 1954 








kicurn Nationa Cuewicat Exposrrion, Chicago, Hl, Octo- 
ber 12-15, 1954. 
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NATIONAL AssOcIATION OF Connoston ENGINEERS, south cen 
tral regional meeting, Dallas, Texas, October 12-15, 1954 
AMEnicaNn Soctery ron Meracus, National Metal Congress and 
National Metal Exposition Hotel Statler, Cleveland, Ohio 

October 17-23, 1954 


UDYLITE SERVICE 
DOESN'T COST-IT PAYS AES Exreurive Boanp, Statler Hotel, Cleveland, Ohio, Octo 


: , , ber 23 24, 1954 
Udylite service begins with your first inquiry and con- : 
tinues as long as you need it. You are not forgotten after Prencu MeraLconcicaAL Socrery, autumn meeting, Paris 


the sale. Udylite metal finishing “know-how” is always 

available at your request .. . and it makes no difference 

if your operation is large or small. 

When you buy from Udylite you get “More Than A 

Pound.” Udylite gives you these 6 important helps 

beyond outstanding equipment and tested supplies at 

no extra cost, 

@ A pilot plant where we check new plating problems 
and make recommendations. 

@ A Customer Laboratory for the testing of your 
solutions. 

@ Electrical Service for the latest in current usage 
recommendations. 

@ Field Service men who are regularly checking 
Udylite equipment now operating throughout the 
United States. 

@ Engineering Service to advise you regarding the 
best equipment to handle your new jobs. 

@ The new Udylite Research Corporation continually 
working to develop a new and better way of plating. 

Call us in on any plating problem. Get these Udylite 

‘*‘More Than A 
Pound” services with- 
THE out cost or obligation. 


Udylite 


CORPOR 


WORLD'S LARGEST 


PLATING SUPPLIER 
wale), | 


MM 
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France, October 25-30, 1954. 


MinernavocicaL Society or America, annual meeting, Los 
Angeles, Calif., November 8-10, 1954 

FepeRaTION oF Paint aNd Varnisn Propucrion Ciuss, an 
nual meeting, Palmer Hlouse, Chicago, HL, November 18-20, 
1954 

12nyp Annvuat AES Convention ano tra INpustaran Finisn 
ING Exposition, Municipal Auditorium, Cleveland, Ohio 
June 20-23, 1955. 








Looking for a Better Finish? 


TAILOR-MADE 
BUFFING AND POLISHING COMPOUNDS 


for Aluminun, Brass, Copper, Stainless Steel, Carbon Steel, etc. 
CAKE, DIP AND SPRAY 
CEMENT AND THINNER 


for setting up wheels, belts and rolls 


HARRISON & COMPANY, INC. 
HAVERHILL, MASSACHUSETTS 
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in your metal finishing costs! 


MACDERMID INCORPORATED, during the past 32 years, has de- 
veloped a wide variety of chemical specialties which lower costs and 
improve the appearance of finished metal articles. 


METEX ACID ADDITIVE — liquid wetting agent used 1 qt./100 
gallons of Sulfuric or Hydrochloric Acid. Eliminates acid fumes — 
lowers acid consumption and results in cleaner pickled stock. 


IMETEX ETCH SALTS — added to acid dip prior to plating zinc 
diecastings or brass. Eliminates blistering or plated deposits. 


{ROMETEX — used 2% Ibs./100 gallons in acid dip prior to 
decorative chrome plating. Aids in covering deeply recessed parts 
with chrome. 


Other specialties used in very small proportions for: chemically 
machining aluminum — eliminating cyanide staining — stripping 
metals from diecastings — deburring steel articles chemically in bulk 
— preventing copper from tarnishing — pickling titanium — strip- 
ping nickel from stainless steel and aluminum — eliminating acid 
spray in anodizing solutions — desmut aluminum eliminating nitric 
acid — replace high cost of fluoboric acid with a dry salt — eliminate 


use of hydrofluoric acid by use of a dry salt — bright dip beryllium 
copper. 


hese and many more chemical specialties, along with application 


know-how, are yours for the asking. Write today for a MacDermid 


Hac DERMID 


nicai Fnaineer t< call on y< U 


OTB i SS om” f WATERBURY 20, CONNECTICUT 








FOR 32 fhe kc bi FOR THE me PINTS NING / ell dileadhd 





not only meet standards 
-they make ‘em | 


Yes, today’s performance standards are higher than 
ever for motor generator sets. And the final exam- 
inations that all H-VW-M low voltage motor gen- 
erators must pass before delivery have consistently 
raised industry standards for voltage regulation, 
power factor correction, overload capacity, and ex- 
ceptionally long and efficient life for all parts. It’s 
a painstaking, exacting process, but the net result 
is a line of generators that can’t be beat. 

Manufacturing top-quality generators is only one 
of many results of over eighty years of constant 
electroplating development —a continuing policy 
summed up in H-VW-M Platemanship...your 
working guarantee of the best that industry has to 
offer—not only in plating—current generators—but 
in every phase of plating and polishing. 





@ esa 
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